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CHILDREN’S ATTITUDES TOWARD HOMOGENEOUS 
GROUPINGS'^ 


Department of Psyehologyj eihiva Vniversiiy 


Abraham S Luchins and Edith H Luchins 


A Introduction 

The writers had occasion to conduct a series of experiments in several 
New York City public elementary schools in which the practice was to 
separate the pupils in each grade level into “homogeneous groups/^ on the 
basis of IQ's and previous scholastic achievement There appeared to be 
a marked difference in social atmosphere between the 1- oi bnght-classes 
and the 2- or diill-classes The latter usually evinced a lack of interest, a 
lack of spontaneity, a kind of dcadness, the bright classes were generally 
livelier, appeared happier, and displayed more interest. Teachers of the 
2-classes complained tliat they had to rule with an iron hand, while the 
1-classes, on the whole, were subject to less rigid discipline. 

Since the social atmosphere might have influenced the results of the experi¬ 
ments, a detailed study was made of the attitudes of the pupils in one of the 
schools The experiments and the manner in which the results were affected 
have already been reported upon (1). This paper, long delayed by the 
senior author’s entrance into the army, reports on the pupils’ attitudes toward 
homogeneous groupings. 

B. Procedure 

Every other child m the fourth, fifth, and sixth years of the elementary 
school was interviewed The subjects, 190 m number, were called out of 
tile classroom, one at a time, and brought to the teachers lounge where 
the experimenter attempted to put them at ease Discussion revealed that 
every pupil was aware of the significance of the superscript, 1 (bright), 
2 (dull), or 3 (average), attached to his class The subject was told that 
the Board of Education was conducting a study to find out what kind of 
classes children piefer He was assured that whatevci lie said would be 
kept in confidence and, in turn, was asked not to discuss the questions or his 
answeis with other children Five questions weie asked, one at a time, the 
pupil receiving as much time to answer each as he dcsiied After each 

^Received in tlie Fditonal ipctohef, 28^ |94| 
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ansvvci, he was asked to gjvc reasons or explanations for his choice In those 
instances where the wording of a question had to be modified in order that 
Its intent be understood, care was taken not to alter its meaning While the 
cliild spoke, brief stenographic notes were taken by the experimenter, and 
immediately after he left the lounge, the remarks were wiitten up in gic.itcr 
detail. 

The five questions were the following 

1. Imagine that you have been traiisfcriccl to another school. When 
j'ou arrive at the new school, you are asked, "Would you rather be iii 

or 6B^? In are the brighter children of the 6B and in 6B^ 
are those who arc not so good in tlieir school woik Winch class would you 
choose'"’ (The reference to giatlc in this and the subsequent questions was 
changed to fit each child, eg, one in the 4A was asked to ciioose hctsveeii 4A^ 
and 4A® ) 

2. Would VQur parents pie/cr that you be in 6B' or 6H^? 

3. After you were put into the class that you selected, suppose you 
foimd out that tlie teacher of the other class was better and kinder than 
yours Would you try to change classes if given the chance’ 

4. Would you frequently admit into your games and lu.ike friends witli 
children in tlie other class’ 

5 From wliich class, 6B* or 6B®, would you select your best friend’ 

C. Results 

Tables 1-5 summaiize the responses made by tbc childicn to Questions 1-5, 
respectively Tlie terras, bright, average, and dull, indicate whether they 
were 111 the 1-, 3-, or 2-cIass of the grade, while the terms, 1- and 2-class, arc 
used to indicate their cliorces to the questions. 

Table 1 shows that most pupils, regardless of their piesent status, would 
select the l-class. The choice is almost unanimous in the biight-group, and 
dccrcasc-5 as wc go to the average- and then to die dull-gioups, but even in 
tlie latter thiee-fouiths of the children prefer 1-class status The readci 

TABLE I 


Would You Choose the 1- or 2-Cla.ss? 


Present 

Number of 

Per cent would 


class 

subjects 

clioose l-cUss 

choose 2-clns9 

Bright 

6a 

96 

4 

13 

25 

Average 

Dull 

70 

52 

87 

75 
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will recall that the subjects were asked to give reasons for their selections 
Those in the bright-classes selected the 1-class because they “naturally 
belonged there,” they would learn more, they did not want to waste time, 
it was an honor to be in it, the 2-class would be boiing, they did not want 
to mingle oi be educated with “dumbclls ” Children in the average- and 
dull-groiips chose the 1-class because there was a stigma attached to the 
2-class, "it has a reputation you can’t get ltd of,” their parents would be 
pioud of them, the teachei would not be so strict, they would have more fun, 
they would learn more, and besides, it paid to take the chance—they could 
always go back to the 2-class The few students in the bright- and aveiage- 
groups who selected the 2-class did so because they thought they would 
get better grades, they would be outstanding, and they would be able to 
"take It easy ” Those in the dull-classes who selected the 2'Class said that it 
was best foi them, that they would feel out of place oi would not succeed 
in lemaining in the 1-class, and—as some put it—"I won't be allowed into 
the 1-class anyway, so why should I pick it” 

Whether or not the answeis to Question 2 actually reflect thcic parents' 
wishes IS not known, but in any event, they arc of intciest in so far as 
tliey leflect the pupils’ views of their patents’ desires Most children stated 
that their patents would prefer that they be m the 1-class (see Table 2). 
Their eldeis would be proud of them, they would be ashamed to have them 
in the 2-clas3, “they think I’m smart,” "they want me to get ahead ” A 


TABLE 2 

Would Your Parents PRrpBR That You Be in the 1- or 2-Cia83? 


Present 

Cl.TSS 

Number of 
subjects 

Per cent said par¬ 
ents prefer 1-class 

Per cent said par¬ 
ents prefer 2 class 

Bright 

6S 

97 

3 

Avcinge 

70 

92 

8 

Dull 

52 

80 

20 


few pupils in the biight- and avcrage-gxoups claimed that their parents would 
want tliem in the 2-class, because they would leceive better grades and have 
less homework. One-fifth of the dull-class pupils said, that their parents would 
ptcfei the 2-class, because it was best for them and they would have a better 
chance to be promoted. 

The responses to question 3 (see Table 3) show that a large pci- 
centage of the average- and dull-class pupils would transfer to the other 
class if It had a "better and kinder” teacher, whereas 94 per cent of those 
blight-class cliildien who had selected the 1-class would remain in it in- 
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TABLE 3 


WOTJID You Change lo the Other Pass if Its Teachcr Were Better and Kinder 



Had 

chosen l-class 

Had 

chosen 2'Class 


Per cent would 


Per cent -would 



not change be- 

Number o 

f notcliange be- 

class 

subjects 

cause of teacher 

subjects 

cause of teacher 

Bright 

Average 

Dull 

6S 

6\ 

39 

94 

18 

23 

3 

9 

13 

33 

22 

38 


spite of the teacher The latter argued that no tcachei is all good or 
all bad, the "tougher” the teacher, the more one Icanis, and reiterated the 
advantages of the 1-class The former felt that an unkind teacher -would 
demote them, that a kind teacher would help them and make them feci more 
seeme, that they would not be able to learn unless they had a good teacliei. 
Those children in the dull- and average-classes who would remain in the 
1-class believed that the honor attached to this cla^ outweighed the teacher- 
factor. The few pupils in the bright-class who would change to the 2-cltiss, 
would do so because the lessons would be more interesting if the teacher were 
better, or because they did not like "nags’* for teachers In onswci to Question 
1, three pupils of the bright-class had chosen the 2-class, all tlucc elected to 
remain there because they would be "so smart,” they would not hnve to 
worry about the teacher Of the children in the average- and dull-groups 
who had originally selected the 2-class, some wished to remain in it, in spite 
of the teacher, since they knew that they would not succeed in the l-class 
Tabic 4 indicates that 91 per cent of the bright-group children who had 

TABLE 4 

WouiD You Frequentia Pla-t With Children from the Other Ciass? 

Had chosen 1-class Had chosen 2-class 


Present 

class 

Number of 
subjects 

Per cent would not 
often play with 
2-class pupils 

Number of 
Subjects 

Per cent would not 
often play with 
1-class pupils 


63 

91 

3 

0 

Average 

61 

21 

9 

11 

Dull 

39 

5 

n 

7 


selected the 1-class in answer to Question I, would not frcciuently play with 
pupils of the 2-class, Their refusal was based on these arguments: they 
Wanted to play only with their equals, dull children tYcre boring, lacking 
in sportsmanship, or got one into trouble, people would think they weie 
dumb if they played with "dumhells,” The small percentage of pupils in 
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the average- and dull-clas^es who refused to play with 2-class children gave 
as their motives the last reason, and the statement, "If you play with smart 
people, you become smart.*' The few in the average- and dull-groups who 
had chosen the 2-class and who would not admit into their games 1-class 
pupils, said that bright children are "stuck-up,” conceited, and don’t plav 
much anyway. The majority of the average- and dull-class pupils, and a few 
in the bnght-classcs, would choose playmates from the other class since they 
did not want to hurt anyone’s feelings, "playing is playing,” "they are just 
as human as I am,” and (from a pupil m a bright-class) "just playing with 
them can’t make me bad in my school-work.” 

Most of the children in the bnght-classes insisted that their best friend 
come from the 1-class, while the majority of the average- and dull-class 
pupils regarded the class as an irrelevant factor (see Table 5) The former 
said that they liked to be with intelligent people, that they would have moie 

TABLE 5 

From Which Class Wouid You Choose Your Best Friend? 


Present 

class 

Bright 

Average 

Dull 


Had chosen I-class 

Per cent -would choose 
hcsc friend from 

Number of Either 


Had chosen 2-cIas8 

Per cem would chooBB 
best friend from 

Number of Either 


subjects 

l-class 

2-class 

class 

subjects 

I-class 

6$ 

80 

0 

20 

3 

0 

61 

16 

IS 

69 

9 

11 

39 

10 

0 

90 

13 

8 


2-cIass cinss 



in common with an intelligent best friend, they would be able better to under¬ 
stand and help one another, and they would not be ashamed to bring the 
friend home Those pupils in the average- and dull-classes who were not 
impartial would select their best friend from the I-class since he would be 
able to tcacli them, or from the 2-cIass because bright childien are conceited 
and don’t make good fiiends, or because most of their present friends were 
in such a class 

D Summary and Discussion 

Interviews with 190 children of the fourth, fifth, and sixtli years of a New 
York City public elementary school revealed that a high percentage of the 
pupils in the bright-, average-, and dull-classes preferred and believed that 
their parents would prefer that they be in the 1-class of their grade rather 
than the 2-class Whcicas most of those who were m the bnght-classes would 
not give up then 1-class status even if the teacher of the 2-class were "better 
and kinder,” the majority of those in the dull- and average-classes would 
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ciiange their class because of the teacher-factor. A high percentage of the 
children in the bnght-groups wouU not frequently play with and would not 
choose their best friend from the pupils of the 2-class, while most of those 
jij the average- and dull-groups would choose playmates from the other 
class, and would 'elect a best friend without regard to the superscript after 
his class. 

Proponents of homogeneous grouping schemes which bring togcthci pupils 
of similar ability claim that the duller child tends not to suffer as much from 
feelings of inferiority and frustiation, and the blighter child tends not to be 
so complacent about his abilities, as might be the case in a mixed gioup. In 
this study it was shown that many of the dull-class pupils appeared to feel 
infciior and ostracized, there was a decided stigma attached to the 2-clas-> 
label and strong social pressure to 6c in the l-class The brighter thildien, in 
turn, were on the whole snobbish m ihcir attitudes toward those in the 
2-class. In brief, homogeneous grouping seemed to iiclp cicatc a kind ot castc- 
system in the school. 

Some schools separate the pupils on the basis of individnal subject rnattcis 
Thus, there are difterent groupings in the grade foi aiilhmctic, others foi 
rending, etc In the opinion of the writers, who saw this plan in operation 
in several public schools, it frequently resulted in placing the same children 
more or less consistently in the above-average or bclow-.iveiagc classes, tluis 
again resulting in two groups who were considered the brightest and the 
dullest m the grade. In these schools, too, evidence was found of an intel¬ 
lectual caste-bystem. 

We do not wish to imply that it was the homogeneous giouping pet se 
which created this state ot affairs in the school Highly influential were the 
attitudes displayed towards the grouping by parents, teachers, and pupils, 
attitudes which may have stemmed from the basic competitive philosophy 
which seemed to pervade the school. The childien displayed m large measure 
a "super/iciar' view of learning (2, p. 146), learning for the sake of high test 
marks, promotion, being m a bright-class, and other external rewards Honors 
and grades seemed to be the objectives regarded as primary by many stu¬ 
dents, parents, and even teachers. What may be required is a program aimed 
at combatting this competition and grade-giabbing, aimed at giving all con¬ 
cerned a more wholesome view of education and a better undeistandiiig of 
the role the school should play m developing the total pcisonality of the cluld 
T he attempt should be made to have each child function at his optimum 
level, and to work with and play with his schoolmates in a manner befitting 
members of a democratic society For the realization of this latter aim, it 
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may be advisable to use so-callcd heterogeneous classes, provided they arc 
sufficiently small to enable the teacher to handle children of various abilities, 
and provided provision is made for adequate remedial instiuction and indi¬ 
vidual guidance 
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GROWTFI OF INTELLIGENCE DURING ADOLESCENCE'*'’ 

Teacheis College, Columbia Univcisily 


Robert L Thorndike 


As a bv-pfoduct of a study of the prediction of intelligence at college 
entrance fiom earlier intelligence tests, data on pans of testings with the 
American Council on Education Psychological Examination became available 
for a substantial population of adolescents These data were obtained from 
the files of the Educational Records Bureau. Rccoids from two oi more 
administrations of the American Council Examination were obtained foi 
approximately 1,000 individuals ranging in age from 13^^ to 20 These 
icsulted from the annual testing earned on by the Educational Records 
IBuienu in each of a number of its supporting schools The pans of admin¬ 
istrations of two foims of cssentiallv the same test appeared to piovidc an 
advantageous opportunity for studying growth of intelligence during the 
teens 

1 he American Council on Education Psychologic.il Examination, which 
was developed primarily for use at college entrance, has been published in 
annual forms since 1*524 Although the test has shown piogressive develop¬ 
ment duiing that peiiod, its general character has remained ratliei uniform 
from one year to the next Data have been made available each year for 
an extensive norming population of entering college students Although tins 
population probably fluctuated somewhat due to shifts in the colleges report¬ 
ing lesults and cli.inges in the composition of student groups at particulai 
colleges, the annual college norms were thought to provide reasonably stable 
noimiiig groups in terms of which to express scoies on a unifoim basis 

Records in the picsent study covered forms of the American Council Ex¬ 
amination fiom 1931 through 1940 Oidinaiily the form which was re¬ 
leased in a particular year for college use was used by the Educational Rec¬ 
ords Bureau m their subscribing schools the same year , 

Data for the present study consisted of sets of two or more American Coun¬ 
cil scoics for 1,004 pupils. In many cases three oi more testings were avail¬ 
able for a single individual, so it was possible to assemble data on 2,310 

‘‘Received m the Editoiial Office on November 9, 19V6 

This iiivestigatiou was supported by a grant fiom the Carnegie Corpoiation 
Test records were supplied by die Educational Records Bnieaii 
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pairs of tests given with a lapse of one year (witliin a week or two) between 
the two tests of a pair As onginally available, these tests wei c reported as 
law scores and as grade percentile scores for the Educational Ticcords Bureau 
group. In order to convert them to a single scale with more nearly uniform 
and equallv spaced units, these scores were converted into slaiulaul scores 
based upon the norming population of entering college students 'flic piib- 
lished distribution of scores for each year’s form of tlic test was used, and on 
the basis of this the raw scores were converted into noim.ili/cd standard 
scores with a mean of 500 and a standard deviation of 100 The dehnitioii 
of units m terms of the assumption of unifoimitv from year to year and 
normality for the college entrance population must be borne m mind in the 
interpretation of all that follows 

Tile ne^t step was to study the gains in standard score from one testing 
to tlic next testing a year later. However, experience with the data sug¬ 
gested verv strongly that the standard scores from one year to the next were 
not strictly comparable Evidence of this was found in tlic fact that gains 
involving certain pairs of forms were very much larger than gams involving 
other pairs In the extreme case, for example, it was found that tlic 447 
individuals taking the 1938 form of the test and then taking the 1939 form 
one year later showed an average loss of 9 standard score points In com¬ 
parison with this, from the 1939 to the 1940 forms the average change for 
170 cases was a gam of 68 standard score points It seems quite clcai that 
the norms for the 1939 form were undiilv severe. Because of this lack of 
comparability of norms from year to vear, records for each paii of ycais were 
kept separate in tallying the results 

The original analysis involved tallying pairs of scores for testings one year 
apart by year of testing, by age group, and by wliether the carliei test of 
the pair -vvas the initial test recorded for that individual or a later one in a 
series of three or four tests The reason for scpaintc tallies by year of 
testing has just been discussed Age at time of earlier test was the basic 
variable being studied, the problem being to relate amount of gam to age at 
time of original testing Separate tallying of cases xvherc the cailici test of 
the pair was the initial record of testing with the American Council Ex¬ 
amination and cases where the initial test was second oi third in a sequence 
of three or four was cairicd out because of a desire to explore the possibility 
that the amount of gain might be a function of number of pievious testings 
This was an effort to cast some light on the role of practice as opposed to 
growth in producing the gains m subsequent tests 
When tile data had been tallied as indicated above, the aveiage gain was 
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dcteimined for all jridivuluals taking tests in a particular pair of years. 
This was done separately for initial tests and for subsequent tests. Playing 
available the average gam for all age groups for a particular pair of annual 
forms of the test, it was then possible to expiess the gam m a particular 
age group for that pair of foims as a deviation from the average gain for all 
ages. These deviation scores were then combined for the different years of 
testing into a weighted average deviation, weighting the deviation for a 
given age and pair of forms by the number of cases available foi that 
particular combination of age and tests The weighted deviation scores arc 
shown in the third column of Table 1 At this point the deviations from 


TABLE I 

Rctlst Gain in iNTEiiicrNCE Test Score for Difceri-nt Age Groups 


Age at initial 
testing 

Number of 
observations 

Deviation 
from aver¬ 
age gam 

Gain 
in stand¬ 
ard score 

Smoothed vniues 
for gam 

Linear Quadratic 

13-6 to 13-U 

IS 

5.1 

39 6 

45 2 

39 3 

14-0 to 14- 5 

23 

1 3 

35 8 

43 3 

39 S 

14 6 to 14-11 

126 

98 

44.3 

41 4 

393 

ISO to 15- S 

201 

49 

39 4 

396 

38 7 

15-6 to IS-U 

354 

03 

34 8 

37 7 

37 8 

16-0 to U- 5 

3S4 

40 

38 5 

358 

365 

16-6 to 16-11 

424 

1 1 

35 6 

33 9 

34 8 

17-0 to 17-S 

344 

— 38 

30 7 

32 0 

32 8 

17-6 to 17-11 

241 

— 24 

32 1 

30 2 

30 3 

18-0 CO 18- 5 

132 

—12 6 

21 9 

28 3 

27 5 

18-6 to 18-11 

66 

— 94 

25 1 

26 4 

24 4 

19-0 to 19- 5 

22 

57 

40 2 

24 5 

20 9 

19-6 to 19-11 

8 

—151 

194 

22 6 

17,0 


average for both initial pairs of tests and subsequent pairs of tests weie 
combined The column of deviation scores shown m Table 1 gives the 
change in rate of growth as one goes from initial age 13-6 to 13-11 to 
initial age 19-6 to 19-11. It can be seen from inspection that theie is some 
decrement in rate of growth during this period 

In ordei to translate the deviation scores back to annual amounts of 
growth, an estimate was needed of the average amount of growth from 
one testing to another for all cases This estimate becomes confused by 
the fact that norms for the successive annual foims the test appealed 
not to be entirely comparable. The amount of gain from test to retest 
varied quite sharply from one yeai to the next As an estimate of the 
true standard score gain, the gains foi the eight difterent annual forms of 
initial test were averaged Each year was given equal weiglit although the 
numbei of cases varied quite a bit fiom one year to the next This gave 
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a Vfilue of 40,2 standatd score points as the increment in scoic fioin one 
testing to a test administered one year later 

Some pait of the gam from one testing to another .i ycai latci m.iy be 
expected to be due to effects ot practice on the first testing and the rcbiiltiiig 
familiarity with the type of materials included in the test. No clcai sepa- 
latioii of growth from practice can be made fioin the .ivailahle data, hut 
some clue as to the size of the two effects may be obtained liy compeUtng 
gams from pairs of tests in which the earlier test of the iinii is tlic fust 
recorded testing of that pupil with the American Council test with gains 
for pairs in which the earlier test is the second oi tiiiid of a set of three ni 
four Making this comparison within groups of the same age and tested on 
the same forms of the test, and combining the results in a weighted avciage, 
It IS estimated that the gam is 13 I points greater when the carliei test is an 
initial testing than when it is the second or third of a longer sequence of 
teats Since the average gam of 40 2 reported in the l.ist paingiaph is made 
up of 1,004 initial test pairs and 1,306 subsequent test pairs, we can estimate 
that the gain fot an initial test pair is 47.6 standaid scoie points and foi ,\ 
subseciueiit pair 34.5 points 

Taking the figure 34.5 as leprcscnting avciage gam at .ill ,ige group>, 
relatively freed from specific practice effects with the test iu<iteiinl&, the 
actual amount of gam at each age level may be obtained by .idding that 
value to the entries m the third column of Table 1. The icsulting vnlurs. 
are shown iti the fourth column of the table, and lepicscnt estmiatcn of the 
actual annual increments in the abilities mcasuied by the test It can be 
seen by inspection that individuals still showed appreciable gains at the 
highest ages included m this study 

Since the specific entries m Table 1 show some iriegulaiity, it seemed 
worth while to fit a smooth curve to these data by method of least squaics 
ill Older to get more stable and rcpicscntative values. IJoth linear and 
quadratic equations have been fitted to the data The line of best fit is 

Y = 45.2 — 3 76 A' 

whcie 

i = growth m standaid S)Coie points. 

X = age in years In excess of 13 years, 9 months 

The quadratic curve of best fit is 

Y = 39.3 + 0 72 A' — 0.74 A'^ 
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where A and Y have the same meaning as above The estimates lesulting 
from these least square solutions aie shown in the last two columns of 
Table 1. 

Although It becomes extremely risky to extiapolate the above functions 
beyond the range of observed scoie values, it is an interesting intellectual 
entertainment to approximate the age at which growth ceases according to 
these curves. AcCoiding to the linear solution the point of zero growth 
would be leached at age 25 years, 9 months. According to the quadratic 
solution tile point of zero giowth would be leached at age 21 years, 6 
months. These values must, of couise, be recognized as higlily speculative 

In general, the evidence fiom the present study is in line with the findings, 
of I'leeman and Flory (1) and other cailier investigators in indicating that, 
in the case of individuals still attending school, ability to achieve on a 
standard type of paper and pencil test of intelligence oi scholastic aptitude 
continues to incicase at least until age 20 and probably beyond It should 
be emphasized that the individuals in this gtoup were both a rather select 
group intcllccLUally and still actively engaged in the pursuit of formal edu¬ 
cation. Whether the same results would be found for a less able group or 
for one no longer undergoing schooling remains, of course, a question 
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AN EVALUATION OF THE ADULT INTELLECTUAL STATUS 
OF TERMAN’S GIFTED CHILDREN^ i 


PeeiLkeis College, Columbia Univeistly 


Robert L Thorndike 


In 1940 Teiman retested about 9S0 of the group of individuals who 
had comprised the population for his Ceiietic Studies of Genius (3, 4) The 
retests were based upon a test made up of difficult synonym-antonym and 
analogies items which was called tlic Concept Mastciy Test. Originally 
tested as children in the eaily 1920’s, the members of this gtoup at that time 
had Stanford Rinet /p's of 135 or over The average !Q for the group 
was then about 150 At the tunc of the ictest, some 20 years later, the 
individuals had reached adulthood and were in their late twenties or early 
thirties 'Ihc puiposc of this leport is to compare the adult performance of 
this highly select group with that of the general adult public, m order to 
see to what extent they maintained the superiority exhibited in their childhood 
This study uses, as a basis for interpreting the adult performance of the 
Teiman gifted group, norms for the general adult public reported by R L 
Thorndike and Gallup (6). Thorndike and Gallup present data showing 
the performance of a cross-section of the adult voting population upon a 
steeply-graded powei test of vocabulaiy The sample tested was the standaid 
voting sample used by the American Institute of Public Opinion and will 
be referred to as the Gallup sample. Using the norms established upon this 
' population as a scale of reference, the picscnt study tries to relate to this 
scale the results for Terman’s group on liis Concept Mastery Test. The 
proccduie was to administer both the tests to tlie same group, and determine 
geneial population pcicentile scores foi the Concept Mastery Test 
Tile tests involved m the convcisioii were (a) the Vocabulary Test used 
by Thorndike and Gallup and {l>) the Concept Masteiy Test used by Ter- 
man Though differing somewhat in length and in content, the two tests 
seemed to be enough alike to make the procedure of setting up score equiva¬ 
lents on the two tests quite defensible Both tests were veibal tests, and both 

‘Received in the Editorial Ofhee on December 3, 1946 

’D[ L M 'leiman supplied both data on the Concept M.isteiy scores of the 
gifted group and copies of the Concept Mastery Test for use in establishing score 
eciuiv.ilenta. The materials on which the report is based are, tliciefoie, in laro-e 
measure lus " 
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were untuned power tests Furthermore, the Concept Mastery Test was m 
large part a vocabulary test of the same-opposite form, though it also in¬ 
cluded an analogies section. All told, it seemed as though the two test-, 
should tap a very similar group of functions. In the testing of the general 
voting population two separate forms of the vocabulary test had been used, 
each for a half of the sample In the present study, hotli of these forms 
were given to each subject m the conversion group, and the final conversion 
has been based upon an averaging of values given by tlie two tests. 

The first step in the work of establishing conversion values was to give 
both the Vocabulary and the Concept Mastery tests to an appiopnate con 
version group. The group was selected to cover about the same range 
of Concept Mastery scores QS was found for the Terman population. The 
actual conversion group was composed of two rather distinct sub-groups, and 
in the following analysis the data from each of these sub-groups arc handled 
separately One group of 198 consisted largely of college students from 
Teachers College, Barnard College, and Hunter College. The other group 
of 53 was made up of matriculated doctoral candidates at Teachers College 
and ft few members of the Columbia University faculty The tests were 
given to most of the members of the first group m class as part o£ the class 
activities of courses in psychology Members of the second group took the 
test individually Both tests were given without specific time limits, though 
the exigencies of class schedules may have stopped some individuals before 
they would have stopped of their own accord. The limitation of time 
would have affected the Concept Mastery Test, if either, but the time 
allowed for this test was always at least the half hour suggested by Terman 
as adequate, Examination of test blanks suggests that there wcie few cases* 
III which time restrictions were a factor in determining test scores Subjects 
taking the tests individually were permitted unlunitcil time 

After the tests had been scored, the iclhibility of each test was determined 
for each of the conversion groups In the case of the vocabulary test, the 
correlation between the two forms wai. taken as the measure of reliability, 
while for the Concept Mastery test a split-half reliability was computed. 

1 he leliabilily of the Vocabulary test foi the Gallup gioup was also esti¬ 
mated, using reliabilities obtained for various groups which had taken 
both forms of the test, and conccting for the gicater vai lability of the cross- 
section adult group 

Next, all the distributions of obtained scores on the vocabulaiy tests were 
translated into distributions of estimated true scores. This amounted to 
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regiessiiig each score toward the mean of its own gioiip according to tlie 
formula 

A true =• AT^y »11 

In this formula, X is a deviation from the group mean and rn is the reli¬ 
ability of the test for that group 

Dealing with the distribution of legresscd scores for the Gallup group, 
the Vocabulary scores coiresponding to ccitain percentiles m the group were 
detcimined This was done for both Foim A and Form B of the test Pro- 
ceduies to this point are presented in Tables I and 2 The peicentiles 
studied were the 50th, 75th, 85th, 90th, 95th, 98th, and 99tli. 


TABLE 1 

Determination or Truh-Score PBRcruxiLES for Gallup Group, Vocaduiarv Test A 


Oblanieel store 
(mid-iioiiit) 

Distribution of Gnilup 

True scote 
(upper limit) 

group scores 

F) eguency, 

III ter cent 

Cum pel cent 
(to limit) 

20 

20 08 

6 

100 0 

10 

19 13 

1 5 

99 4 

13 

18 17 

1 8 

97 9 

17 

17 22 

29 

96 1 

16 

16 26 

S 1 

93 2 

15 

15 30 

65 

88 1 

1+ 

14 35 

78 

81 6 

13 

13 39 

8 1 

73 8 

12 

1243 

97 

65 7 

n 

11 48 

87 

56 0 

10 

10 S2 

94 

47 3 

9 

9 56 

78 

37 9 

8 

8 61 

7 3 

30 1 

7 

7.65 

€2 

22 8 

6 

6 69 

48 

16 6 

5 

5 74 

37 

118 

4 

4 78 

2 1 

8 1 

3 

3 83 

1 3 

60 

2 


8 

4 7 

1 


S 

3 9 

No score 


3 4 



Peicentiles—Gallup Gioup 


P .0 — 10 82 

As ” 13 5+ 

Ag 14 85 

A, =- 15,66 

Po . -= 16 85 

Ai = 18 23 

A^ — 18 87 


Kchnbihly = 915 

Menu 10 93 
^ = 3 86 


S 


iiiic 


3 68 
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TABLE 2 

Determination of True-Scqre rBRCENTiiES for Gaiiup Gxoun VncAPur ary Trsr Ji 


Obtained itore 
(mid-point) 

Dufiibution of Gallup gtoup scores 
Fre/jiteucy, 
Ttae icote *« pet cent 

(upper limit) 

pet Lent ' 

(to limit) 

20 

20.11 

5 

100 0 

19 

19 15 

1 4 

99 5 

18 

1819 

30 

98 1 

17 

17.23 

5 5 

95 1 

16 

1628 

72 

89 6 

IS 

1512 

8.2 

82 + 

H 

1416 

8 5 

74 2 

13 

13 41 

82 

65 7 

12 

12+5 

7 5 

57 5 

11 

n+9 

7.9 

50 0 

10 

10 S4 

76 

42 1 

9 

9.S8 

5.6 

34 5 

8 

8 62 

7 1 

28 9 

7 

7.67 

63 

21 8 

6 

671 

+.7 

15 5 

5 

5 75 

3 1 

10 S 

4 

4 80 

3 0 

77 

3 

3 84 

1.1 

4,7 

2 

2.89 

1.2 

3 6 

1 

193 

.4 

24 

No score 


20 

20 

Percentilei-—Gnllup Group 

Pm « 1149 

Pii ■=» U45 

« 15 66 

P,. «=• 16 35 

Pu = 17,21 

P,^ = 18 16 

Pi> = 18.80 


Reliability = 915 

Mean = 11.37 

S — 4 13 

= 3 95 


lurning now to the distributions of true scores on tlie Vocabulary test 
for the conversion groups, the percentiles in these groups corresponding to 
the scores computed above were determined. For example, tlic Form B 
Voc.ibulary true score corresponding to the 95th percentile of the Gallup 
group was found to be 17,21. Turning to the distribution of college stu¬ 
dents, we find that this corresponds to the 83 9th true scoic pciccntilc of 
that group. Turning again to the doctoral candidates, we see that tins scoic 
corresponds to the 8 3t\\ true score percentile for this group The data 
concerning this step arc presented in Tables 3, 4, 5, and 6. 
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Next, \vc computed the true bcore distribution ior both conversion gioups 
on the Concept Masterv test. We can then find the Concept Mastery scores 
coriesponding to the percentiles mentioned above That is, the 83 ‘^tli per¬ 
centile in the college group conesponds to a Concept Masteiv score of 97 5, 
while the 8 3th percentile of the doctoral group corresponds to a score of 
80.2 These scores, then represent two estimates of the score which would 
fall at the 95th percentile of the Gallup cross-section adult gioup. The 
Concept Mastery distributions and the scotes corresponding to the dift'erent 
Gallup percentiles are presented in Tables 7 and 8 Since Forms A and B 
of the vocabulary test provide two separate estimates of the equivalent Con¬ 
cept Mastery score, these two .ire .ivciagcd to give a composite estimate. 


TABLE 3 

CoLihGE Groui' Percbniues Corhpspondinc to Gallup Group Ptrcentiies 
Vocahuiarv Test A 


Ohlamed sco}e 
(mid-point) 

Distiibution of tloiloittl gioup stoies 

1 me srote / 

(upper limit) 

Cnt/i f 
(to limit) 

20 

1929 

2 

198 

19 

18 52 

8 

196 

18 

17 75 

IS 

188 

17 

16 98 

41 

173 

Id 

1621 

31 

132 

IS 

15 44 

33 

101 

14 

14 67 

25 

a 

13 

13 90 

19 

43 

12 

13 13 

12 

24 

It 

12 36 

6 

12 

10 

11 50 

3 

6 

9 

10 82 

2 

3 

8 

10 05 

1 



Kelia|>ili(y ' 

= 594 



Mean = 

= 15 22 



S = 

= 2 25 



^Irue 

= I 73 



Gallup peicenitle cottesponds to college peiceiitde 


SO 

I 5 



75 

17 2 

# 

85 

38 2 


90 

SSS 


95 

83 9 


98 

97 5 



The college group yields estimates of the 50th, 75th, 85th, 90th, 95th, and 
98th percentiles, while the doctoral gioup gives estimates of the 95th, 98th, 
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TABLE 4 

Doctoral Gkoum Percentiles Correspomdino to Gallup Group Percentii es 
V ocADUiARV Test A 


Oblamcd score 
(mill-point) 

Uisii ibaliou of doctoial gioiip 
True scoie 
(iippei limit) 

scores 

/ 

Guru j 
(to limit) 

20 

1950 


S 

53 

19 

18.94 


25 

45 

18 

18 39 


5 

20 

17 

1783 


7 

15 

16 

17 28 


3 

8 

IS 

16 72 


5 

5 


Reliability = 

306 




Mean = 

' 18.25 




S = 

= 1 39 




^true ~ 

: 0 77 



Gnllup percentile ronespondt to doctoral peieentile 


9S 


10 75 


98 


35 05 


99 


61 90 



TABLE 

5 



CoiLLGE Group Percentile Corresponding to Galiup Group 

PERCENTir ES 


Vocabulary Test S 




Distnbiition of college group 

scot es 


Obtuiiied score 

True seoie 


/ 


(mid-pomt) 

(iippei limit) 



(to limit) 

20 





19 

18 57 


8 

198 

18 

17 80 


18 

190 

17 

1703 


40 

172 

16 

16 26 


41 

132 


15.49 


37 

91 

14 

14 72 


26 

54 

13 

13 95 


8 

28 

12 

13 18 


9 

20 


1241 


7 


10 

11 64 


2 



10 87 


1 

2 




1 

1 


Rclinbility = 594 

Mean = IS 4+ 
S = 206 


Galtup penetilile cotretponds to 

75 

S5 

90 

95 

9S 


college percentile 
1 8 
22,7 
SO 0 
69 1 
89 0 
98 0 
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TABLE 6 

Doctoral Group Percfntills Corresponding to Gallup Group Percentiies 
VOCADUIARY TfST B 


Oblanipd scat e 
(mid-point) 

Dtstiibtttion of docloial gioiip scores 

True score / 

(upper limit) 

Cum f 
(to limit) 

20 

19 52 

4 


53 

19 

18 97 

25 


49 

18 

18 41 

13 


24 

17 

17 86 

6 


11 

16 

17 30 

4 

• 

5 

15 

16 74 

1 




Reliability ~ 

= 306 




Mean = 

= 18 30 




S = 

= 1 13 




^truK " 

= 0 63 



Gallup peicentile cortesponds lo docloial perceulrle 


9S 


8 3 


98 


34 0 


99 


78 3 



TABLE 

7 



Concept Mastery Scores Correspondinc to 

Gaiiup Group Percpntiies Estimated 


FROM COILCGB GROUP 



Distiiliutiou of concept mastety 

’ scotes foi 

college gioiip 

Obtained scoi c 

Tiue scoie 

f 


Ck;/i / 

(mid-point) 

(uppci limit) 



(to limit) 

14-I 75 


1 


198 

134 75 

1348 

1 


197 

124 75 

125 5 

3 


196 

114 75 

1162 

3 


193 

104 75 

1068 

14 


190 

94 75 

97 4 

14 


176 

84 75 

88 1 

19 


162 

74 75 

78 7 

26 


113 

64 75 

69 4 

29 


117 

54 75 

601 

38 


88 

44 75 

50 7 

24 


SO 

34 75 

414 

10 


26 

24 75 

32 0 

9 


16 

14 75 

22 7 

5 


7 

475 

13.4 

1 


2 

— 5 25 


1 




Reliability = 871- 

Mean — 64 8S 
5 = 25 9 
= 24 2 
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TABLE 7 {continued) 



Store correspondtHff to Gallup percentiles 



Esttaaled fiom 



I'ocabttlary A 

Vocabulary U 

CombtneU 

I\o 

153 

163 

15 8 


4+5 

48.9 

46 7 


57 0 

63 6 

60 3 

Pk 

672 

16 S 

71 8 

Pu 

90 8 

97 S 

94 2 

p,, 

1162 

1193 

1178 

p>» 

134 8 

? 



TABLE 

8 


Concept Mastery 

Scores Corresponding to 

Gaiiop Group Perceniiies Estimateii 


FROM Doctorai 

Group 


Disinbulion of concept maslery tcores for doctoral tproup 

Ollained icore 

True score 

/ 

Cum f 

(mid-point) 

(uppci limit) 


(to limit) 

164.75 

168 2 

7 

S3 

154 75 

158 6 

7 

+6 

144 75 

1+3 9 

6 

39 

134.75 

139 3 

8 

33 

12+75 

129.6 

5^ 

25 

114 75 

1198 

2 

20 

104 75 

110 3 

5 

18 

94,75 

100 6 

+ 

13 

8+75 

91 0 

+ 

9 

7+.7S 

81 3 

5 

5 


Reliability = .934 

Mean — 125 5 
S — 292 
28 2 


Pcrce7i[ile 

95 

98 

99 


Scoie totrespondviff to Gallup peteeitliles 
Esliinated front Esivnaied from 

I ocitbulaty d Vocabulaty 11 

*3 0 go 2 

1132 110.4 

1391 1S3 4 


Comhttied 
81 6 
111 8 
1+6 2 


and 99th percentiles. Two separate estimates are therefore available for 
le 95th and 98th percentiles Because of the larger numbers in the college 
group .t should carry greater weight m a final estimate of the 95th percen¬ 
tile However, the 98th percentile falls so near the tail of the college distri- 
bu ion that It seems rea^nablc to weight the college and doctoral groups 
Q a y a this point Giving the college group double the weight of the 
doctoral group in computing the 95th percentile and equal weight for the 
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98th, we get ris final estimates of the Concept Mastery scores corresponding 
to variotis percentiles of the adult voting public the following (Table 9) 


TABLE 9 


General adult percentile 

Concept mastery score 

50 

15 8 

75 

46 7 

85 

60 3 

90 

71 8 

95 

89 8 

98 

1148 

99 

146 2 


The distribution of Concept Mastery scores obtained for the Terman 
group (adults who in childhood received Stanford Binct IQ's of 135 or 
over) IS presented in Table 10 It will be seen from this table that the 

TABLE 10 

DisrainuTioN of Concept Mastery Scores of Tfrman GirTto Group 
Score Men Women Total 


170-179 5 


2 


2 

160-169 5 


6 


6 

150-159,5 


13 

5 

18 

140-149 5 


24 

11 

35 

130-139 5 


50 

29 

79 

120-129 5 


45 

42 

87 

110-119 5 


58 

48 

106 

100-109 5 


6$ 

54 

119 

90- 99 5 


$2 

59 

111 

80- 89 5 


59 

51 

no 

70- 79 5 


51 

34 

85 

60- 69 5 


31 

36 

67 

50- 59,5 


38 

26 

64 

40- 49 5 


13 

19 

32 

30- 39 5 


21 

10 

31 

20- 29 5 


2 

5 

7 

10- 19 5 


1 

1 

2 

0- 9 5 


0 

0 

0 


N 

531 

430 

961 


Mean 

97 63 

93 54 

95 


SD 

31 71 

28.97 

30 


mean of the gifted for both men and women falls slightly above the 95th 
percentile score of the Gallup sample, with the men scoimg slightly higbci 
than the women The scores for the Terman group range from highei than 
any received in the doctoral group down to about the average of the adult 
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voting public However, relatively few cases fall above the 99tli percentile 
score of the Gallup group and relatively few fall below the 75th percentile 
score Insofar as these data present a true pictuie, the test scoies of these 
adults who were so outstanding as cliildieii now spread out over the top 
fourth of the adult voting public, with about half their numbei falling in the 
cop five per cent and about half spreading ovei the next 20 per cent Since 
m childhood all fell within the top one percent of the child population, this 
rcpicsents a substantial regression of their adult test performance back to¬ 
ward the mean of the general population. 

The actual amount of regression fiom childhood to adult score is diflicult 
to estimate, because there is not complete agicemcnt as to the variability 
of Stnnford-Binct The standard deviation in Teiman’s original 

staiulardization gioup was about 12 points in IQ (5). However, two com- 
prel*cnsivc suivevs of Scottish children liavc yielded standard deviations of 
about 16 points (I, 2). The larger figuie seems more geneially in accord 
with the accumulated icscarch findings Taking the laigcr estimate, the 
average of the Tcrman group in childhood would fall about three standard 
deviations fiom tlic population mean To tianslate the Concept Mastciy 
scores into these same teims, we must translate the percentile values into 
standard deviation units. The mean score of 95 80 for the whole gifted 
group IS estimated to correspond to a percentile tn the adult population of 
95 8 If, now, we assume a normal distribution of tlic ability tapped by 
the Concept Mastery test, this corresponds to a scoic 1 73 standard deviations 
above the mean. Comparing this with childhood status, it appeals that the 
gtoiip have regressed some 40 or 45 per cent of the way back to the popula¬ 
tion mean. 

The estimate of the amount of regression which we have just presented 
is somewhat greater than that arrived at by Tcrman and McNemar (3) 
using data from various other sources Their estimates are based laigely 
upon the comparison of Concept Mastery scoics with other scores obtained 
by groups of college students and estimates as to the degree of supeiiority of 
the college groups to the general adult population. Using matciial of this 
type, McNcmar cstim.ites that the average Concept Mastery score in the 
general adult population, would be 2 (as compared with our estimate of 16), 
and that the gifted group now falls appioxiraatcly two standaid deviations 
above the population mean. It is probably true that the Gallup sample, 
which was restricted to the voting adult public, is somewhat superior to the 
told adult public Part of the discrepancy may be accounted for on those 
grounds. In part, it may reflect raeiely the moderate divergence to be ev- 
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peeled in two estimates arrived at thiougli different data The estimate 
lesultlng fiom the piesent study, that the gifted gioup aie thicc-hfths as far 
from the adult mean on highly verbal adult tests as they were m Binet score as 
child len, may perhaps be thought of as a maximum estimate of the regres¬ 
sion in score over the 20-year period 
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MANUAL DOMINANCE IN NURSERY SCHOOL CHILDREN'^ 

Neva York Ctly 


Gertrude Hildreth 


Although the development of handedness m young children is a matter 
of considerable importance to parents and nursery school workers, little 
research on the topic has been done in the caily age levels. Since hand usage 
habits are largely formed during the nursery years, observations duiing this 
early growth period would have the most significance for all who are re¬ 
sponsible for early childhood training. 

Most surveys of the incidence of right- and left-handedness have been 
based on school populations over five years of age Tlic results reveal little 
about developmental tendencies in hand dominance, for by school age manual 
habits for the most frequently repeated usages are well-established The 
few studies that have been made of nursciy school children report observa¬ 
tions of isolated individuals, lump together data from several age levels, or 
tend to report results of limited testing and observation Sometimes pre¬ 
conceptions as to the origin of handedness have tended to limit the observa¬ 
tions and to bias the conclusions. 

Until recent years, it is'true, young childien have scarcely been accessible 
in substantial numbers for research on this subject, but with nursery schools 
everywhere prevalent today it is possible to undertake more comprehensive 
and better controlled studies 

A Decrees or Hand Dominance 

Anyone who observes young children even casually realizes that there are 
not two distinct categories, right- and left-handedness, but that manual dom¬ 
inance is a matter of degree This fact has been recognized in the studies of 
Durost (1), Heinlein (3), Koch (4), and many others. Every normal 
child IS two-handed to some degree. In fact, most strongly right-handed 
people use the left more often for seldom practiced usages than they them¬ 
selves realize. 


*Received in the Editorial Office on December 21, 1946. 
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B “Natural” versus “Lfarned” H vndedness 

'rhrough all the years that hancIcJness tendencies liavc been reported in 
{scientific liteiaturc, the common assumption has been made that hand dom 
inance is hereditary, a recessive tiait, some people are born iight-handed, 
sonic left-handed, and some are anobidextious. Specialists in tins field have 
admitted the difficulty of expliiining “stubboin” oi “fixed” left-handedness 
in any othei way Most of the data on which the assumption of lieicditary 
hiindcdness has been made have been obtained from clinical cases and older 
subjects witli long-established hand habits. 

In child training, parents and tcacheis, following the dictate of the 
experts, have tended to wait foi “natmal” haiul dominance to appear, and 
then to train accordingly, encouraging right- or Icft-handcdncss, whichever 
seemed to be tiie most natural for the child. It is assumed that unless the 
child’s “natural" dominance is di!>covcrcd early and encouraged, ncivous 
conditions and speech disorders commonly attiihutcd to confusion from 
"cliaiigiiig-ovcr” may aiisc The belief is ccitainly widespread that handed¬ 
ness 18 a fixed and definite trait 

Furthermore, many persons have the impression that training, for ex¬ 
ample in eating, imposes an artificial or unnatural domui.iiicc on “natural” 
Icft-handcdness, The common viewpoint is that many n.ituinlly left-handed 
persons become right-handed for some activities ihioiigh tlic training they 
receive 

Within iccent years, chiefly due to gicatcr intciest in the pic-school child, 
increasing evidence has suggested that handedness is a developmental trait, 
and that social conditioning involving many complex factois laigely accounts 
for the emergence of hand dominance. What the child inhciits is capacity 
to achieve dominant skill la either hand, but since a right-handed bias pie- 
v.iils evciywhere in our civilization today, the majority of people become 
right-lianded. 

All young children in infancy and the early j'cars show considciablc 
tendency towaid both light- and Icit-handcdncss. Between seven and nine 
months riglit-liantledness begins to prevail but only to n slight tlcgicc Tluoiigh 
the years right-handedness gains the ascendency, and icft-liandechiess is 
gradually climin.atcd until by adulthood not more than tliiee oi four pei 
cent of the population are left-handed for skills such as eating and wilting. 

Between, birtli and age four manual habits arc still largely in the forma¬ 
tive stage and dominance can scarcely be considcicd a fixed tiait 

The popular attitude toward handedness was summed up by one parent 
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■vvlio said, ‘‘We don’t believe m inteifermK with a thice-ycai-old’s natural 
handedness Since it is largely a physical mattei, wc alwavs consult our 
physician in these matteis.” Some parents guard and defend the child’s 
first indications of left-handedness with religious zeal, considering the tend¬ 
ency an “Act of God” or an inborn handicap ‘'^If you tiy to influence 
handedness you upset the child’s brain,” is a common belief Parents com¬ 
mented of one lively infant, “She shows signs of becoming a left-handei ” 
The idea of training the child’s handedness comparable to tiaining children 
to oveicome then fcais, to like squash, oi enunciate woids more distinctly 
IS seldom entpitaincd. Yet there is mounting evidence that childien drift 
into handedness largely "hit and miss,” and that the chance diiection once 
taken is confirmed as a habit with continued practice Of couise, prefeiencc 
tends not to be shown until the child begins to gain more icfincd skill in the 
tise of both his hands 

To suggest tiiat handedness may be the lesult of tiaining and practice 
scorns inciedulous to those who tend to ascribe physical traits to lieredity 
The question at once arises, If hand dominance is largely determined bv 
social conditioning, how then can wc account for strong Icft-handedncss 
which society tends steadily to eliminate? Left-handedness is a much less 
definite trait than most people suppose it to be Fuithcrmore, a “let-alone” 
01 “piotcctive” policy m the nuisciy 3 'cars amounts to tiaining Some 
patents on seeing the child use his spoon in the left hand jump to the con¬ 
clusion that he is destined to become a “south paw" and delibeiatcly cultivate 
the trait 

C Studies of Manual Dominance in Young Children 

The most systematic studies of manual dominance in infants and nuiscrj’ 
age childien have been made by Gicsecicc (2), Hcinlein (3), and Updegraff 
(5) Six of tile 17 infants studied by Gicsccke showed left-handed tciul- 
enties All showed consuiciabic instabilitj'm handedness Updcgiaff found 
moic consistency in taught 01 much practiced hand usages than in those 
little practiced or untaught in the nuriciy ycais. Right-handed children 
were more strongly dominant than the left-handed They weic moic van- 
able III bunanual chan in iiniinanual skills Hciulein icpurted, as Koch and 
others have done, how much positional convenience or preoccupation with 
one hand detcimmed which hand would be chosen for random acts Othei 
findings were that iight-handedness prevails in all age gioups aftci the 
infant years, that young children show consideiablc instability in hand usage, 
and that nursery school children respond icadily to paiental or nursety school 
training 
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In several studies observation of eating habits was deliberately avoided 
because of the assumption that training in eating obscured native handedness, 
the only trait the observers were concerned with. 

D. Observation of Handedness in Nursery School Children 

In order to gam more comprehensive evidence on this subject, the writer 
undertook an extensive senes of observations of handedness in nursery school 
children The subjects were all children enrolled in the Manhattaiiville 
Day Nursery, New York City3 To this nursery children between the age-^ 
of two and four are admitted for an all-day program Many of the parents 
are foreign born and in the lower income groups. The children are selected 
largely on the basis of family need There tend to be more boys than girls 
in the older age groups 

Observations were limited to one-handed behavior since It is chiefly in 
connection with unimanu<il usages that problems arise, and because training 
at home and at school is largely confined to the skills that are predominantly 
one-handed. It was impossible to undertake a controlled training program, 
but the effects of incidental training and social conditioning were obseivcd, 
The questions toward which observations were directed were; When n 
child uses one hand alone for any activity, which hand does he use^ and, 
What IS the relative proportion of right and left choices, for various activities 
among these children in the different age groups^ 

Observations were made of 44 children, 25 boys and 19 girls, during Octo¬ 
ber and November, 1946. The distribution of their ages is sliown in Table 
1. None of these children were mentally or physically handicapped in any 
way. However, they showed typical variability m mental and emotional 
responsiveness, and attendance of a number was irregular due to illness or 
exposure to childhood illnesses As a group they were normal in motor de¬ 
velopment and as a result of their nursery school experiences, well above 
the average in self-help. Some of them seemed less mature than average 
in language development, possibly because of foreign background in many 
cases 

1. The Tests and Observatto7is 

Systematic observations were made of the hand employed in eating with 
spoon and fork, eating with the fingers, i c, taking a piece of bread or slice 
of apple, and drinking from a glass or cup. Extensive observations were 

'I wish to acknowledge the assistance of the staff of the Manhattanville Day 
Nursery, New \ork City, who cooperated in this study 
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TABLE I 

Age Distribution for the 44 Subjects 


Age 

S-0 


4-9 

2 

4-6 

2 

4-3 

8 

4-0 

7 

3-9 

S 

3-6 

3 

3-3 

4 

3-0 

5 

2-9 

2 

2-6 

2 

2-3 

2 

2-0 

2 

Medina ' 
Total 44 

- 3-10 


also made of the random "oft-guard” behavior of tlicse same children in the 
room and on the pUygiound in such activities as throwing things, picking 
up and handling various tools and toys, taking hold of another child, pulling 
or pushing vehicles, shoveling and using utensils m the sand pile, bodily 
habits such as thumbsucking, or scratching one’s self, hitting and slapping 
Repeated observations were made of each child for several days in succession 
until an adequate sampling of each child's behavior had been recorded 
Irregularities of attendance made it impossible to obtain exactly the same 
number of observations for every child at the time the observations were 
concluded No record was included in summarizing results that did not 
repiesent a comprehensive sampling of each child’s liandedness behavior over 
a peiiod of live or six days. 

Eating with the fingers was obseivcd both during the mid-morning snack 
penod when childieii were given bread or crackers as well as at lunch time 
when they had bread and sometimes a dessert such as cookies or apple slices 
that were eaten with the fingers, or when the childien were observed taking 
food from their dishes with the fingers instead of with spoon or fork 

The two-year-old group did not use folks, hence observations of eating 
with silveiware were confined to the use of «i spoon 

In obseiviiig random acts, an attempt Was made to get as full a sampling 
of each child's daily activities as possible, at diftcient times of the morning 
and in varying situations For the two-year group the number of random 
observations for each child averaged 19, foi the three-year-olds 14, and for 
the four-year-olds, 15. 
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In addition to the observations, each child was tested several times on 
diifeieiit davs in throwing a ball, shaking a rattle, spinning a top, drawing 
with crayons, using a toy shovel, and running a toy automobile. Ordinarily, 
the tests were given one right after the other The test object was placed 
directly in front of the child and cveiy effoit was made m administering 
the tests to avoid influencing the child’s handedness 

At the outset it was noticed that some children made much moie use 
of one jiand alone than others and that some confined themselves to a nar- 
rowei repertory of acts The youngci children and those new to the school 
sliowed inoie tendency than othcis to use both hands togcthci, foi example, 
m drinking from a glass, eating bread, canying a doll, catching a ball, or 
duni|)ing sand. 

In general, the lioys were more active than the girls, throwing, pushing, 
pulling, and building moic sticniiously. The giils’ activities too, were some¬ 
what (lifteicnt from the boys’ since they involved more doll play, housekeep¬ 
ing {Slid tea paity activities, and more tabic games 

2 Resithi of the Tests and Observations 

Handedness ratios or indices were computed for each child's results as a 
wliolc and tor the three separate age levels for cacli test or obseivation 
catcgoiy, using the fonnula employed in pievious studies by Koch (4) and 
Duicjst (1) Durost gives a nomograph for computing these indices. The 
forniuln is 

R — L 

Index of doiiiinaiice -- 

R-\-L 


in winch R and L stand for right and left hand, respectively High positive 

I'AULE 2 

Right-Left Hand Indices for rue Three Age Groups 


Age 

Age 

Age 

Activuy 

2 

3 

4 

spoon 

834 

81 

,676 

IJ&iiig fork 

— 

821 

575 

Hrinking-glass or cup 

.212 

304 

387 

Entiiig ^vuh tingers 

00 

147 

,015 

'llirowing ball 

722 

774 

655 

Spinning top 

304 

476 

,50 

Shaking rattle 

375 

60 

612 

Using crayons 

.631 

874 

60 

Using shovel 

647 

70S 

62 

Running loy car 

52 

253 

151 

Other ncuvities 

0327 

353 

158 
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Left-handedness Right-handedness 
FIGURE 1 

DiST?iBUTioN or Hanoednfss iNDicrs FOR 44 Nursery Schooi CiinnREN 

scoics approaching 1 00 wgnify a liigli degree of right hand donaiiiance, low 
negative 4COics appioaching —1 00, on the contraiv, Jiidicnte a high degree 
of lcft-handedncs<5, and scoics around 00 mean ambidexterity or lack of 
distinctive dominance 

Table 3 shows the distiibution of handedness indices foi each child's re¬ 
sults as a whole This distribution is shown graphically in Figure 1 The 
median index was 4875, with the distribution skewed to the nglit Only 
six of tile children oi 11 1 per cent fell on the negative side of tlic curve 
indicating dominant left-handedness. 

3 Covipailion of ludnei foi the Diffeient Tests and Obieivatiom 

An examination of Table 2, winch gives the indices foi eating with 
fork and spoon, eating with the fingers, drinking from a glass or cup, the 
various test items and the random observations shows marked difteicnces 
among these various items The highest positive indices for all age groups 
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TABLU 3 


Indc'c 

Girls 

Age 

2 

Hoys 

Tot 

Girls 

Age 

3 

Boys 

lot. 

Girls 

Age 

4 

Bovs 

Tot 

Tot 


.80 





3 

1 


I 

1 

3 


75 




1 


L 

1 


1 

2 






2 

1 

3 


1 

1 

4 





1 

1 

1 

2 


1 

1 

3 

Right hand 

60 

1 


1 

i 

2 

3 

1 


1 

S 

Dominance 

.55 




1 


1 

1 


1 

2 


SO 






1 

1 

1 

2 

2 


4S 


1 

1 





3 

3 

4 


40 

1 

1 

2 


1 

1 


1 

1 

4 


35 





1 

1 


1 

1 

1 


.30 

1 


1 







1 


.25 


1 

1 

1 


L 

1 


1 

3 


,20 












IS 





1 

1 




I 


10 












.05 












00 


1 

1 

1 


1 

1 


1 

3 


— 05 

1 


1 




1 


1 

2 



10 

-.15 

'20 

■25 

•30 

•35 

■40 

•45 

•50 

-.55 

•60 

•65 

-.70 


Left hand 
1 Dominance 


iV = 4 

Af - .375 

4 8 S 

35 375 .65 

9 

625 

17 

.625 

7 

525 

12 

4667 

19 

475 

44 

4875 

R. = 

— 042 

to 

,603 


— 674 
to 
.81 



— 32 
to 

834 



Median Index for the left dominant = —175 
Median Index for the right dominant = 55 


are found for eating with a spoon, .834, .81, 676 for the three age levels, 
and using a fork, .821 in the three-year level. The lowest indices for 
tlic three groups are found in eating with the fingers, .00, .147, 015 for 
the three difltercnt age groups. Throwing a ball ranks next highest after 
eating with silverware, ,722, .774, and 655, followed closely by using 
cravons, .631, 874, and .60 In fact, in the three-year group using crayons 
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shows a higher index of right-handedness than throwing a ball. Using a 
shovel also shows relatively high indices for all age groups, .647, .705, and 
62, suggesting a possible association between this activity and using a spoon 
or fork 

The indices for other activities representing the random observations in 
spontaneous acts are not far from the zero point or ambidextrous line m 
all the age groups (for age two, 0327, age four, 151) except for the 
three-year group where the index rises to .353. 

rile tested responses showed higher indices throughout than the observa¬ 
tions of spontaneous, random manual usages even though they were often 
comparable, for example, throwing a ball in the tests and throwing a block 
or toy m play 

From this analysis it is obvious that the acts most subject to training,—eat¬ 
ing with silverware, throwing, and crayoning—show consistently more right- 
handedness and appear to have become more stereotyped from persistent usage 
than untrained or seldom practiced acts 

Among the "other" activities observed, not all were strictly comparable 
so far as hand usage is concerned Taking and placing things is probably 
not in quite the same class as using some tool or utensil. No attempt was 
made to analyze the results for the separate random acts since relative degrees 
of dexterity demanded could only be conjectured, find it is uncertain how 
much hand preference depends upon motor dexterity. 

It may be that during tests the mere presence of an examiner tended to 
elicit more right-handedness than would otherwise be the case. All the chil¬ 
dren, once tliev weie persuaded to try, seemed eager to “put the best foot 
foivvard” and to make a good showing. 

The hand chosen foi eating with the fingers seemed at many times to be 
influenced by positional convenience or the fact that one hand, usually the 
right, was already occupied In about a third of the “finger-eating" observa¬ 
tions, one hand was already occupied with a fork, glass, cup, or spoon. 
However, even when neither hand was already occupied, choices appeared 
to be about 50-50, right or left, in the youngei age gioups, slightly higher 
witli the older children With some of the older children, holding a slice 
of bicad in the left hand while the right was occupied with a fork seemed 
already to have become an established habit On many other occasions it 
was noticed that hand choice for spontaneous acts was influenced by posi¬ 
tional convenience or preoccupation of one hand. 

Drinking from cup or glass shows consistently higher indices in all age 
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groups than “finger feeding,” yet it is consistently nearer the zero or ambi¬ 
dextrous line ( 212. 304, .387), than to perfect iight-hnndedness 

The diffciences among these vanoris indices lUAy not be statistically re¬ 
liable because the number of cases is small. Howcvei the trends aie unmis¬ 
takable and appear at all age levels Handedness in eating habits appeals 
to vaiv with training factors which aie strongest in using a foilc and spoon, 
influential to a slight degree in dunking fioin a cup or glass, but scarcely 
.1 factor at all in "ringcr-fecding,” 

Here again, the question of dexterity enters Is a gieatei dcgiee of 
dexterity icquircd in using «i spoon or folk than in eating with the fingers 
or cliinking from a cup? The question cannot be answered without addi¬ 
tional data The cliildicn often used both hands in drinking, seldom in 
using a folk oi spoon, suggesting, perhaps, that dunking lequues the gieater 
dcxtciity 

There waa considerable fluctuation obseivablc in hand usage in the same 
child over sevcial days, especially in the youngest group 

Often the moic strongly nght-lmndcd cliildien were observed to pick up 
a toy 01 nnplcnicnt with the left hand and aftci a little time, shift it uncon¬ 
sciously to the right where it remained Most of this transposition appeared 
to be done by feeling rather than through visual control 

4. /Jffe Level Dtffeiciues 

The trend toward right-handedness increased m the three-year group as 
compaicd svith the two-year-group, .375 for the two-ycnr-olds, and 625 foi 
the tlirec-ycar-olds, but it dioppcd again for the four-year-olds, 475 Left- 
handedness increased in the four-year group Both ambidexteiity foi random 
acts and right-handedness iii eating with a spoon aie highest in the two-year 
group. Thib fact would seem inconsistent except that ambidexlcuty m this 
group reflects tlic lack of maturity in motoi Jiabits chaiactenstic of the two- 
yc!U-old, and the high index of iiglit-handcdness in eating suggests the ease 
witli which two-yeai-olds respond to motor tiaimng whether it is diiect or 
incidental. With such small numbeis of cases in each age group it is not 
safe to conclude that the differences found are statistically leliabic. Further¬ 
more, these are not repoits of the same children thiougli a thiee-yeai age 
span, but of different gioups at each age level 

Ihe four-yc.ir group differed from the other two in two impoitant respects 
there were more boys, proportionately, in the group and fewei of the four- 
year-olds entered the nursery at so young an age as the two- and three-year- 
olds. Hence, any training factors were weightier for the first two gioups 
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More of the four-ye,ii-oId'? on entrance brought With them hand usage habits 
already well-estabhsliccl at home, especially foi eating 

All the children with indices near the ambidcxtious line may be coii- 
sideied as relatively irnmatuie oi untrained in manual habits 

5 Se\ Diffeientes 

AW lepurts in the litciature note the greatei incidence of ambidextciity and 
left-handcdness in boys contrasted with girls Diffeicnces ubtain at all age 
levels. The same phenomenon appeals in these data Giils arc moic iight- 
handed on the whole than boys The diftercnces aie small, but they are 
in the same consistent diiection throughout the three age levels To some 
extent these difterences aic ascnbable to social conditioning, because of the 
diftercnces between bovs and girls as noted above in plav activities The 
gills did moie “seat work,” more looking at pictuic books, moie “pictcnd” 
doII-fccding, iioning and other imitative domestic plav It is commonly ad¬ 
mitted that little gills icspond eailier than boys to tiaining in social manners 
and receive more of it, but whether that was true of these chiidicn is not 
known In these groups the only pcisistcnt left-handed eaters were boys 

6 RoLud Diffeiences 

Five of the children in this population were negroes, and two were 
Chinese The older negio children showed more ambidexteiitv and left- 
handcclnc^s than the aveiAgc for the gioup, thcii indices bemg 027, ■—21+, 
and 1665. The two younger negro childicn showed high right-handed in¬ 
dices, 71 for a boy and .73 for a girl 

The two Chinese children, one a giil and one a boy, showed indices of 
0673 for the girl and 60 foi the boy 

7 Sibling and Twin Dala 

Minoiing in handedness of twins is commonly offered as evidence of the 
hereditary basis of handedness This deduction has been based on lelatively 
few isolated cases, chiefly young twins who tend to he more ambidextious in 
gencial than oldci children 

Among these nuiseiy school chddicn were two pans of twins, one set of 
identical hoy twins, and one brother-sister pan. There weie also foui sets 
of siblings with two members each The handedness indices foi these twin 
and sibling pairs aie given in Table 4. 

Jj the left-handed member of the R twins was ui all respects less mature 
than his brother and had been placed With a youngei age group Among 
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TABLE + 


'1 wins 


Indices 

Siblings 


Indices 

The R iwins 
(identical) 

A 

U 

1 ■ 

The K siba 
(sisters) 

A 

D 

603 

67t 

The T twins 

(hrotiier and sjster) 

girt 

S6 

The / siba 
(sisters) 

A 

B 

436 

631 

boy 

—.117 

The S sibs 

A 

271 





(brothers) 

B 

— 674 




The A sibs 

A 

4S1 




(brother and sister) 

B 

— 069 


these children the greatest degree of "mirroring" was found m the S sibs, 
brothers, II months apart in age. 

ObYWUsly, many more parrs would be needed to establish mirzoring as a 
more frequent handedness pattern in twins or sibling pairs than among 
children in general at tlicse early age levels. 

8 . Lefl‘handediiess 

Left-handedness proved to be less frequent and much less dominant or con¬ 
sistent among these children than right-dominance. SW cases or 11 1 per cent 
fell below the ambidextrous line. Updcgral! (5) reported five out of 40 or 
12.5 per cent of her nursery cases to be left-handed In the ManhattanviUe 
population, only one of the 44 children was consistently left-handed, all 
others of the six m this group were not far from the ambidextrous line. The 
median index for the six cases was —.175. For the right-handed, .55. In 
the two-year group any child with strong dominance was right-handed. 

Wlio arc these Left-Handed Children and Ambidextrous Cases? The only 
child in the entire population who showed a high index of left-handedness 
was a member of the three-year group, with an index of —.674. This child 
was new to the nursery, arriving several days after the observations began. 
His mother pointed to him the first day exclaiming, "You see he's left- 
handed.” Later she indicated that she wanted him to eat with his fork 
and spoon held in the left hand. 

Various facts about the six left-handed children and four others just a 
little over the ambidextrous line are given in Table 5. 

These left-handers proved to be younger children for the most part, new 
to the school, or older on entrance than the typical child in the school. Four 
of the “lefties" or two-thirds of the group were boys Three of the five 
negro children in the population fall into this left-handed and ambi- 
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TABLE S 



Age 

Sex 

Handedness 

index 

Other data 

1 

2- 7 


— 0422 

New to the school. Eating habits 
about 50-50 

2. 

3- 3 

hoy 

— 674 

New to the school Data given in 
the paragraph above 

3 

4- 5 

girl 

— 069 

ill nursery school since age 3-5, but 
considerable absence. 

4. 

4- I 

hoy 

— 117 

A twin In the nursery a year 
and a half 

5 

4- 3 

boy 

— 32 

A twin Mentally immature, docs 
not respond well to training 
Entered the nursery at age 3-5 

6 

4- 3 

hoy 

— 214 

A negro child, new to the tmrseiy 
Strong left-handed eating tend¬ 
encies, otherwise ambidextrous 

7 

2- 0 

boy 

0157 

New to the scliool 

8 . 

3- 7 

girl 

0637 

Chinese New to the school 

9 

3-n 

boy 

1665 

Negro child, new to the school 

10 

+• 2 

girl 

027 

Negro child, new to tlie school, 


dextrous group. The six left-handed children have a median age of 4-2, 
whereas the average of the population leaving out these six is 3-9 Left- 
handedness, of course, is not taught nor encouraged so early as nght-handed- 
ness. 

The left-handed proved to be more strongly left-dominant in eating than 
m any other trait, especially Case No. 6 m the list. Left-dominance tends 
to persist once a direction js taken In these children, left-handed eating 
habits may signify a “let alone" policy, indifference or tolerance on the part 
of parents or even actual encouragement as in the case of the mother of 
boy No. 2 In some cases, left-handed eating would suggest lack of any 
definite training more than anything else Once the habit is set up, it is only 
natural for the child to resist any attempts at conversion. 

There is no need to assume that these children near the ambidextrous line 
are fated to be ambidextrous through life. They are now in an intermediate 
stage in development, and pretty certain to become more strongly right or 
left dominant with increasing age, depending upon circumstances in their 
training. 

Left-handedness is so easy to discourage between the ages of one and 
three, that most parents succeed in throwing the balance toward right- 
dominance without much difficulty Relatively few children remain whose 
parents do not strengthen the child's right-handedness, at l^ast for eating. 
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9. Stutteung and Handedness 

Cliiiicnl studies have repeatedly shown an association between speech hesi¬ 
tancy or stuttering on the one hand and low manual left dominance or pai- 
tially converted doniinancc on the other Whethci tins association is causal, 
that is, the speech defect attiibutablc to the manual condition, has never been 
wholly established. 

Speech IS learned behavior, developmental in charactci. Speech controls 
and manual dominance develop cooidinatelv In fact eating and speaking 
use some of the same motor mechanisms Stuttering fust nppeais in the 
majority of cases between the ages of tliicc and four, the period during which 
manual doiniiiancc is becoming confirmed Speech m nursery age children 
IS usually accompanied by gesture 

Some experts attribute stuttering to enforced shift iii manual dominance, 
hehevjiig that die methods used Imve moic to do with the onset of stuttering 
than the change itself It has been found that as soon as dominance is ic- 
cstablisheil the stutteiing tends to disappear, at least in the early age levels 
Among the children of this study, Case No. 6 in tlic left-handed list with 
a hiindcdness index of —214 was the only child who persistently stuttered 
Case No. 5, a boy with .in index of —.32, seemed rctaided in speech foi 
he talked very little, using when lie did speak only single woids. Some of 
the younger children had not yet icached the stage wheic they could expiess 
their ideas vciy well in spontaneous language These children vveie too 
young to have acquiied a tendency to stutter 

Aithougli the index for boy No 6 is similai to that of several other “Ictties’' 
m the group, especially bey No. 5, boy No 4, and girl No 3, his pattern 
differs fiom theirs in scveial important respects He is the only child among 
the left-handed cases who shows a wide distiepancy between eating and 
other manual traits. His indices tor all eating habits, spoon, foik, glass 
and fingers arc as follows spoon, —1 00, foik, — 6, glass, —1.00, fingers, — 6 
Foi all acts e\cepi eating his index is 0246, for tliiowmg a ball it is —.25, 
and for random acts observed, 00 The neaiest matebees to this boy, cases 
Nos 4 and 5 show the following indices for eating No. 4, —29, No 5, 
—.077 Case No. 2, with an index of —.674, the most consistently left- 
liandcd child in the entire population does not stutter 

It would be r.ash to theorize on the basis of a single case, but in this one 
left-handed stuttering case at least, theie is a maikcd discrepancy between 
dominance in eating and other manual acts Other left-handeis, showing 
gieater consistency among all manual traits, do not stutter The mother 



GERTRUDE HILDRETH 


43 


of the stutteiing boy was not available foi questioning as to his develop¬ 
ment m handedness and speech It may be that lack of consistency in hand 
usage rathei tlian ambidexterity oi enforced changing over, especially when 
the eating habits are pictty well “fixed” may be a causal factoi in stutteiing 
Usually in most changing ovei“ the pcison doing the retraining tends to 
woilc on only one skill such as eating oi wiiting, pioducing highly incon¬ 
sistent handedness patterns in the individual ictiamed It may be that 
stuttering occuis chiefly in children who have been definitely taught oi en- 
cauiaged to use the left hand for ceitam stcieotvped acts, but at the same 
time remain neai the ambidextious line oi aic iiglit-handed in other skills 

10. Effects of Tjainiug 

In all the obseivations that were made, those acts that me most strongly 
influenced by the child’s patents or teachcis tended to show high right-handed 
indices These acts wcic eating with spoon and foilc, wilting oi ciayoning, 
and to some extent throwing. Young childicn tend to he right-handed vn 
the trained things, eithei-liandcd in the untrained. Right-handedness appeals 
to be Icained behavior, initiated laigcly through the use of eating imple¬ 
ments. CJiildien who get an cailv start in right-handed eating tend to be¬ 
come light-handed Theie tends to be mote iight-handcclness in acts that arc 
subject to social censure wlien perfoimed with the left hand In acts thal 
would beem to demand comparable dextciity, for example eating with a spoon 
and putting pegs m a boaxd, young cluldien tend to be nght-handed in the 
former, but ambidextious in the lattci chiefly because the first is taught, the 
second is not 

In summary, the points that favoi explanations of manual dominance in 
terms of training are. 

1. Tlie differences between eating with implements and eating with the 
fingeis 

2 The difteienccs between eating habits and othei acts icquiring consid¬ 
erable dexterity 

3 The difteiences in degree of dominance between those who have re¬ 
mained a longer time in the nuiseiy comp.'ircd with .a shorter period of time 

4. The wide diftciencc in the two-ycfii gioup between eating with a 
spoon and “othei” activities 

5 Diftci cnees between boys and girls which appear to liave a social 
basis. 
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11, Tiamtng Influences 

Although ad the staff of the nursery school appeared to be committed to 
a “hands off” policy in matters of hand dominance, certain direct and in¬ 
direct training influences appeared to be at work right along Some of the 
younger children had scarcely used silverware before entering the school 
Teachers tended to place the spoons for the two-year-olds to the right of the 
bowl or within the bowl on the right hand side. The three- and four-year- 
olds found the spoon or fork on the right hand side of plate or dish. The 
drinking cup and glass tended to be placed to the right or to be handed to 
the cliild toward his right side oftener than toward the left. Teachers some¬ 
times gave iincertain children or poor caters help by lifting the right arm, 
or placing the spoon in the right hand On a few occasions a child was told, 
“Use your other hand,” when he took the spoon in his left hand. Theie was 
never any emotional disturbance over this matter because tlie teachers made 
the suggestion in calm, matter-of-fact tones. No child was ever observed 
corrected for left-handed “finger feeding ” though they were sometimes cau¬ 
tioned to use fork or spoon instead of the fingers New, incoming diildren 
sat alongside the others and watched how the others ate. They seemed to 
want to imitate the teacher and to eat the right way, so as to merit appioval 
from the teacher and other children. This social conditioning appeared to 
be a strong clement in the whole training program. It is a tribute to the 
good training influences of the school that new children tended to "fall in 
line” .is quickly as they did Naturally some children tended to “catch on” 
to approved procedures faster than others. 

The act of eating seemed such an impressive factor in establishing right- 
handed habits, that just as a check a count was nnade of the number of times 
during the lunch period one thrce-ycar-old boy lifted spoon and fork to his 
mouth. This child happened to be one of the poorer caters who did not ask 
for second helpings. The actual number of moves was* fork 10, spoon 7, 
cup 8, fingers 24, or 49 moves m all 

More extensive studies are needed to confirm these suggested findings, using 
a larger number of cases, even more observations, and control groups if 
possible, to determine more precisely the effects of training on the develop¬ 
ment of hand dominance. 
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THE CORRELATION' BETWEEN PERSEVERATION TEST 
SCORES AND THE INTELLIGENCE QUOTIENT 
AN EXPERIMENTAL STUDY** 

Depaitmeiit of Psyiholoffy, Loyola Uut^vetsily 


Jeanne Collins 


A Introduction 

This study was conducted in an attempt to discover whethei anv cor¬ 
relation exists between intelligence, as measured by psychological examina¬ 
tions and expressed m terms of the intelligence quotient, and perseveration, 
as measured in ccitam sensory-motoi tests 

Though the Use of peiscveration tests has not been wide-spread, it lia& 
been conceded by some psychologists that they aie among the best mstiuments 
yet devised for the objective measurement of chaiacter integration (1, 2, 3, 
4, 5, 6, 12) Since the subjects m a gieat nwjoiity of the studies of per- 
scveiation have been adult patients in mental hospitals or institutionalized 
dependent or delinquent children, the implication is tliat such tests would 
be most valuable in indicating extreme instances of abnormality Neverthe¬ 
less, 1C seems that a perseveration test oi similni instaimenc which would 
yield A ineasuie of chaiacter integration for children might make possible 
the discovery and tieatment of some of tliosc minoi maladjustments whicli 
often constitute an impediment to academic progicss and social efficiency. 

Sucli practical applications must wait, however, upon the selection of a 
battery of tests which will yield a pcisevcration score which is truly indica¬ 
tive of A permanent element and not unduly influenced by such factors as 
intelligence and speed 

Whereas the moie jccent studies have been concerned primarily with 
the lelationsliip of pciseveiation to cliaiactei, the term "perseveration” ha!> 
not always had the same meaning ascribed to it at piesent It seems to have 
been fust used by Neissei, a Geiman psycluatiist, to indicate instances of 
the abnoinially persistent repetition or continuation of an activity after it 
should noimally have been completed 

I'lie concept of perseveration seems to have been introduced to psychology 
by G, E Mullei and A Pilzccker in then study of memory in 1900 They 
said that every idea has a tendency to remount spontaneously into conscious- 

*Receivcd in the Editorial Office on December 21, 19+6 
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ness Tins tendency, they stated, is strongest when attention has been di¬ 
rected intensely upon the idea, it increases if the idea, or senes of ideas, is 
soon repeated. 

In 1906 tlie Dutch psychologist G Heymans find the psychiatrist E. 
Wiersma devised the first definite and serviceable tests of perseveration. 
These were administered to patients in a mental hospital and to a group 
of noxm.nl subjects Wiersma’s results led to the inference that perseveration 
IS increased by melancholia and diminished by mania (16) 

Later tests took into consideration the motor as well as the sensory 
aspect of perscveintion On the basis of his own and other investigations, 
Jones (9) considered the motor tests the best measures of perseveration; yet 
he concluded that not even these really measure perseveration for the manic 
group 

Eccent investigations liavc been based upon a more inclusive concept of 
perseveration. The theory of mental inertia proposed by Spearman (11) 
seems to provide the best explanation thus far proposed for the fact that 
a perwvcrative tendency is manifested m the realms of sensations, movements, 
and ideas. According to the theory of inertia, the ''//'-hetor and the factor 
of perseveration are both concerned with mental energy Stephenson (12) 
interprets this theory to signify that the ‘g’-factor may be regarded as an 
individual’s available mental energy and the '^^-factor as the amount of 
inertia of tliat energy. 

We should not be justified m assuming that Spearman’s 'g' is synonymous 
with intelligence as measured in the Stanford-Bmet examination in spite 
of Stephenson’s apparent use of V' and ‘intelligence’ inter-changeably and 
Earle’s statement (7) that, “V’ 's taken to be roughly equivalent to the 
'general intelligence’.” However, since there are no available data pertain- 
mg to the relationship between perseveration score and intelligence quotient, 
we may consider tlie meager (and somewhat contradictory) facts regarding 
the relationship of the ‘p’-factor to 'g’. 

The results of one of Cattell’s earlier investigations (3) indicated that 
high perseveration tended to be associated with low 'g‘, especially with feeble¬ 
minded peKons. Stephenson also found a negative, though small, correlation 
between perseveration scores and V m one of his studies (13). In a later 
publication, however, Cattell seems to agree with Spearman’s view that, 
"‘P’ and y vary independently of each other” (11). Stephenson also has 
st.'ited (12) that, . . normally, and y have no correlation ” 
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B The Subjects 

The data for this study were derived from two sources 15 pupils m the 
ungraded division (a special class for mentally retarded children) at the 
W^illiam Penn School, and 31 childien m grades thiee to eight at the same 
school were the subjects 

The experimental group consisted of 23 girls and 23 boys. The children's 
chronological ages ranged from eight years six months to fourteen years six 
months The range of their mental ages was from six years two months to 
sixteen years seven months The intelligence quotients of the subjects 
ranged from 50 to 140 

I'or the purpose of this study, the subjects were chosen to represent three 
levels of ability below average, average, and above average. This classi¬ 
fication was based on tlie results of individual psychological examinations 
administered by qualified psychologists The Stanford revision, form L, of 
the Binet scale was the intelligence test used. 

Table 1 presents the classification of the tlirec groups of subjects on the 
bases of sex and chronological age. 


TABLE 1 

Classification of Subjects Into Sub-Groups 


Group /I Gioup n Group C 

Below average Average Above average 

intelligence intelligence intelligence 


No 

Sex 

CA 

W 

No 

Sex 

CA 

IQ 

No, 

Sex 

C/I 

IQ 

1. 

M 

12- 3 

50 

24 

M 

12- 4 

102 

34. 

M 

12- 3 

115 

2 

M 

14- 6 

56 

26 

M 

14- 6 

104 

31 

M 

14- 5 

111 

3 

M 

13- 4 

57 

21 

M 

13- S 

99 

36 

M 

13- S 

U6 

4 

F 

11- 2 

62 

28 

F 

11- 2 

106 

42 

F 

11- 4 

123 

S 

F 

10- S 

65 

30 

F 

10- 5 

109 

45 

F 

10- 4 

126 

6 

M 

12- 8 

66 

19 

M 

12- 8 

97 

40 

M 

12- 7 

121 

7 

P 

13- 2 

66 





39 

F 

13- 2 

119 

8 

F 

13-11 

68 

29 

F 

14- 0 

107 

37 

F 

13-10 

117 

9. 

M 

8-11 

69 

25 

M 

8-11 

102 

46 

M 

9- 0 

U') 

10 

F 

11- 4 

71 

20 

F 

11- 3 

98 

38 

F 

11- 4 

118 

11 

M 

9- 5 

73 

27 

M 

9- 5 

105 

44. 

M 

9- 4 

124 

12. 

F 

9-10 

73 

16 

F 

9- 9 

92 

33 

F 

9-10 

112 

13 

M 

10-10 

76 

23 

M 

10-11 

lOl 

41 

M 

10-10 

122 

14 

F 

8- 7 

77 

18 

F 

8- 6 

96 

32 

F 

8- 6 

112 

IS 

F 

9- 2 

78 

22. 

F 

9- 2 

100 

35 

F 

9- 3 

116 





17 

M 

13- 6 

93 

43 

M 

13- 8 

124 
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C. The Tests 

The four perseveration tests used were those suggested by Cattell (2) foi 
use with children 

Test 1 Writing abe's 
Test 2 Drawing triangles 
Test 3 Writing w’s 
Test 4. Naming colors 


D. The Procedure 

Tlie tests were administered individually The actual working time for 
the four-test bntterv was five and one-haH minutes Since rest periods were 
provided between the sections of each test, however, the length of the test¬ 
ing period varied between 15 and 20 minutes for each subject. 

For the first section of Test 1 the child was asked to write the letters 
‘(ibc\ The directions were* 

"When I sny 'go,' I vvani you to wiite the letters nbenbe m these 
spaces (pointing to the first line on the work-sheet) as quickly as you 
can Write them just like this (showing'sample card) If you fill 
llils line, go on Co the next one Go on writing until I sny ‘stop’ Then 
put clown your pencil Write as quickly as yon can, but write carefullv 
so chat your paper looks like this (pointing to snmple card) If you 
moke A mistake, cross it out and go on writing as as you can 

Do you iindcritand? Ready? Go” 

The working time for this, and for cadi section of the four tests, was 15 
seconds. A rest pciiod of several seconds followed Next the subject wrote 
the capital letters ABO as quickly as possible foi 15 seconds In Section C, 
he wrote small letters In Section D, the capital letters weie written again 
In the final sections of this test, the subject wrote a/lhBcC for two 15-sccond 
periods. 

The score for each section of the test was the number of letters wiitten 
in 15 seconds, minus any eirors The scores for the first four sections were 
added to obtain the a' score The scores on Sections E and F, in which small 
and capital letters alternated, were added, twice this sum was taken as the 
‘y’ score The total score for this test was 'a' over V. 

In Tests 2 and 3 the procedure was similai The task in Test 2 was to 
draw triangles, some pointed upward, others downward. In the two final 
sections the two types alternated In the final sections of Test 3 the letter 
w was to be written backwards instead of in the normal left-to-nght direc¬ 
tion 
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Iliere were 60 red, blue, green, and yellow circles on the chait prepared 
lor Test 4. Tile subject was asked to point only to the led and blue circles 
and say their names as quickly as possible In Sections A, S, and D, the 
colors were to be correctly named In Sections C and E the task was to 
call all the icd circles blue and the blue ones red As in the otliei tests, 
the subject was urged to go as quickly as possible. 

The score foi each section was the number of red and blue circles natticil 
(normally or in leveise) within 15 seconds, minus any errors, insertions, oi 
omissions The sum of the scoies foi the sections in which the colors were 
correctly named was divided by the sum of the scores on the two sections 
in winch the color-names were reversed 

This method of dividing the sum of the scores on the unimpeded parts of 
the tests by the stmt of the scoies for those activities which wcic slowed 
down by icversal oi alternation was cliosen because its use eliminates or 
gieatly minimizes tlie speed factor 

The sum of each individual's scores on the four tests was taken as his total 
perseveration scoie This total was the figure used in investigating the cor¬ 
relation between tbe intelligence quotient and the pcrscvciation test score. 

E TiieXbsults 

An examination of tlic scoies (Tables 2, 3, and 4) discloses that the 
highest total scoic was made by a member of the group of subjects having 
intelligence quotients below the range of the average The lowest scoie was 
made by a member of Group C, comprised of subjects having intelligence 
quotients above tlie average range. 


TABLE 2 

Scores on the PrRscvpRATioN Test Group A 


Subjccl Nu 

ohc 

A 

w 

Colois 

TdiqI scores 


1 2304 

1 4733 

1 9264 

1 3687 

5 9988 

2 

1 5958 

H269 

1 3486 

2 2727 

6 6440 


1 7962 

1 6834 

14937 

1 8972 

6 8705 

4 

1 6427 

1 1434 

1 3641 

17432 

S 8934 


loaoo 

1.5000 

16667 

IQ357 

5 2024 

(^ 

1 5000 

1 2639 

I 1739 

1 3333 

5 2711 

7 

1 2222 

1 0500 

1 5833 

1 8261 

5 6816 


1 6346 

I 3572 

1 5833 

1 5740 

6 1491 

9 

1 8267 

1 3652 

1 7296 

1 4750 

6 3965 

10 

1 1538 

lOOOO 

1 6364 

20000 

5 7902 

II 

1 6233 

1 3691 

1 5326 

1 9794 

6 5044 

12 

1 7130 

1 5257 

14892 

1 8273 

6 5SS2 

13 

1 8750 

1 8667 

1.4167 

1.4000 

6 5584 

14 

I 4792 

17925 

1 6376 

1 8175 

6 7268 

15 

1 U36 

1 1667 

17143 

17647 

5 7593 
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TABLE 3 

Scores on teib PtRSEVBRATioM Test Group B 


Subject No 

abc 

A 


Colon 

Total scores 

16 

1 +723 


1 +333 

1 76+7 

6 1703 

17 

1 5455 

1 3333 

1+333 

1 3767 

S 6888 

18 

1 3849 

I 3750 

14225 

1 4873 

S 6697 

19 

1 31+3 

9889 

1 4167 

1+639 

5.1838 

20 

1 2767 

1 1967 

1 3223 

1 2433 

5 0390 

21 

1.6667 

1 5983 

1+839 

1,4866 

6 23SS 

22 

1 306+ 

1 2639 

1 2498 

1 3+62 

S 1663 

23 

1 2308 

1.2S0O 

1 7368 

1,3171 

5.53+7 

?4. 

1 2983 

1 3491 

1 3233 

1 3618 

S 3315 

23 

1+167 

1 5000 

1 4333 

1 76+7 

6 1703 

26 

1 2157 

1.0750 

1.3223 

1 3736 

+ 9866 

27 

1 3333 

1 2667 

1 3578 

1.3926 

5 350+ 

28 

1 5+55 

1 0333 

1 5294 

1 5000 

5 6082 

29 

1.2461 

1.3134 

1 3787 

1+26+ 

5 36+6 

30 

121+3 


1.4667 

1 4000 

5 3537 




TABLE 4 




Scores on tub PeRSBVCRATiou Terr 

Group C 


Subject No. 

abc 

A 

Vi 

Colors 

Total scores 

31 

.95+5 

.9672 

12139 

1.4875 

+ 6231 

32 

1+667 

1 3774 

14923 

1 6234 

5,9598 

33 

1 2967 

1 3626 

14707 

1.39+3 

5 52+3 

34. 

1 0472 

9769 

1 2498 

1+167 

4 6906 

35. 

I 2729 

1 3233 

1 2923 

1 3467 

5 2352 

36. 

1 2062 

1 116+ 

1.2493 

1 276+ 

+ 8+83 

37. 

1 1337 

9937 

1.1167 

1 3048 

+ 5489 

38 

989+ 

1 2765 

14143 

1 6125 

5 2927 

39 

1 2223 

9919 


1 2250 

+ 6892 

40 

1 1+67 

.9993 

1.1333 

12SOO 

+ 5293 

41. 

1.3823 

1 3427 


1+556 

5 +5+4 

42 

Dm 


1.2656 

1 51+8 

5 1961 

43 

Bitl 



1 3250 

5 0068 

44 




1 2936 

5 1976 

45 

Ki 



I 538+ 

5 0157 

46 

1.+83+ 

1 +333 

14647 

1+7+8 

5.8562 


The averages for the three groups are gjven in Table 5. 

When the average intelligence quotients and perseveration scores of the 
three groups arc compared, we discover that the highest average persevera¬ 
tion score is earned by the group having the lowest average intelligence 
quotient. The lowest average score is that of the group having the highest 
average intelligence quotient. 

The differences between the average scores of the groups follows the 
same trend as the differences between their average intelligence quotients 
That is, the diflfercnce between the average scores of Groups and B (like 
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TABLE S 


Fot Gtottp A 

Mean Chronological Age 

11 years 

3 months 

Mean Intelligence Quotient 

671 


Mean Pcrscveralion Score 

6 1334 


Fo 7 Group U 

Mean Chronological Age 

II years 


Mean Intelligence Quotient 

100 7 


Mean Peraeveration Score 

5 5235 


Fot Gteitp C 

Mean Chronological Age 

11 years 


Mean Intelligence Quotient 

119,7 


Mean Perseveration Score 

5 1042 



the difference between their average intelligence quotients) is greater than 
the diftcience between the average scores of Groups B and C. 

The correlations between intelligence quotients and perseveration scores, 
translated into product-moment coefficients, are given in Table 6. 


TABLE 6 


For Group /I 
For Group R 
For Group C 
For Groups B and C 
For All Groups 


/ = 10 
t — —26 
t = 10 

r * —40 
, a — 693±0S 


There was very little difterence between the perseveration scores of boys 
and girU. This similarity is m accord with the findings of Pinard (10). 
The average scores for the sub-groups and for the entire experimental group 
are given in Table 7. 


TABLE 7 



Girls 

Boys 

Group A 

5 9697 

6 3205 

Group B 

5 4817 

S 5602 

Group C 

5 1827 

5 0258 

All Groups 

SS474 

5 6057 


The inter-correlations between the scoies on the sub-tests m the battery 
are given m Table 8 
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TABLE 8 


Group A Gioup li Group C 


J abc —A 

49 

44 

S2 

2 (ihc —colors 

05 

58 

— 12 

3 abc —iw 

— 42 

36 

32 

4 A —>10 

00 

21 

49 

5 A —colors 

— 14 

+2 

20 

6 IV —colors 

— 24 

46 

54 


The correlations of the sub-test scoics with the total semes aie given it\ 


Tabic 9. 


FABLE 9 





Group A 

Group P 

Gioup C 


1 

ffif—lotrl 

65 

70 

62 


2 

A —total 

67 

73 

84 


3 

w —total 

— 2t 

74 

80 


4. 

colors—total 

48 

68 

56 


F Conclusions 


All examination ot t!ic results reveals that the peisevcratlon test used, 
thoiigli It was clioscn because it seemed suitable for the range of abilities in 
the cxpeiimciital group, is a less reliable instrument for Gioup A than foi 
Groups B and C 

While the nuinbei of subjects was small, and the distribution was caie- 
fully planned to include three well-defined levels of ability inther than to 
approximate a noiinal (unselectcd) poinilation, tlie results of this experi¬ 
ment do indicate clearly that there is a negative correlation between intelli¬ 
gence cfiiotients and perseveration scoics when a reliable test is used The 
authoi would suggest the elimination of the "to" test for the low intelligence 
group. 
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A FURTHER OBSERVATION ON THE EFFECT OF PHYSI¬ 
CALLY ENFORCED INACTION ON THE ACTIVITY 
LEVEL OF THE RAT-^ 

Dcpaitmenis of Psyihology, Umveistly of Alabama and Pnnceton Uutvei s\ty 


Paul S. Siegel and Irving E Alexander' 


In an earlier article Siegel (5) has reported a complex relationship be¬ 
tween interval of physically enforced inaction and subsequent activity in the 
rat Animals were measured with respect to gross bodily activity after vary¬ 
ing periods of confinement in a movcnieiu-discouraging chamber. Follow¬ 
ing 0-hours confinement (i.e, after the relative freedom of the home cage) 
a mean activity score of 245 was obtained - A mean score of 202 followed 
6-hour confinement m the movement-discouraging chamber A score of 221 
followed 12-hour confinement. Mean activity after 24-hour confinement was 
266. From these icsiilts it was concluded that the relationship between 
physically enforced inaction and subsequent activity level is not simple 

Perhaps tlic most striking finding both bchaviorally and statistically, was 
the depressing effect of 6-hour restraint The experiment reported here 
represents an attempt to repeat this last observation and to examine the 
effect of the time of day at which inaction is introduced. 

A Subjects and Apparatus 

Sixteen male albino rats of the Sherman strain served as subjects. Each 
had a history of experience in a motivational problem which employed a 
Skinner box (6). Ages ranged from 185-205 days (beginning of the ex¬ 
periment). Weights ranged from 305-430 giams, mean, 369 grams. Ac¬ 
tivity was measured in a photoelectric activity chamber described earlier (4). 
In Its essentials it consists of a rectangular shaped box of inside dimensions, 
22 ms. in length, 6 ins. m width, and 9^$ ms. in depth. Locomotion 
of the animal from one end of the chamber to the other serves to interrupt 
a light beam, throwing a relay and thus operating an impulse counter 
The experimenter obtains a total count of the animal’s excursions within 
some specified time interv.al The box has been shown to yield an odd-even 

*Rcccived 111 the Editoiial Office on December 26, 1946 

‘This project wns supported in full by n grant from the Research Committee of the 
University of Alabama 

°TI)csc units are somewhat arbitrary. 
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icli,il)ility cocfRcient of 869 (iincoriccted) This value was obtained by 
correlating the total scores for four odd daily trials of half an hour’s duration 
each with the totals for the four even daily trials 

Ilhiinination was afforded by a single dO-watt dayliglit-sunulating bulb 
winch Avas suspended in a reflector 16 ins above the box A sound screen 
(electric fan) was used throughout the experiment Daily temperature 
lecords were taken from a thermometer attached directly to the box. Tem¬ 
peratures varied iircgiilarly between the extremes, 73 and 78 dcgiccs Fahien- 
heit.^ 

The animals’ nomial living quarters were subject to the sun-determined, 
dark-light cj'clc. Each animal was individually housed in a cage, length, 
15 ins., width. 9 ms, and height, 9 ins In contiast with the confinement 
chamber, the animal’s home cage provided a volume freedom of 1,215 cu ms 

The confineincnt chambers were ai ranged in two b.anks of four each 
Constructed of wood Avitli a wiic-mesli top and bottoin, eacli compartment 
had the inside dimensions, length, 7 ms, width, ms, and height, 6 ms 
(volume, 105 cu ms.). The compartments discouraged almost all bodily 
movement ^ 

Food (Purina checkers) and water wcie available at all times in both the 
home cage <jml /he confinement chambei The latter piovision is an essential 
condition to the avoidance of a confounding of variables, le, confusion of 
hunger and/or thirst needs with confinement effects in the mcasuiement of 
subsequent activity Each animal was given several days picliminary con¬ 
finement cxpcnencc From the outset, evety rat ate and drank fieely in 
the confinement cliarnbei. We can safely conclude that subsequent activity 
effects are not influenced by a state of hunger and/or thirst 

B Procedure 

Tlic animals were permitted four days to adapt to the activity box On 
each of the four days, a half-hour trial Avas conducted No rccoids were 
taken during this period. 

During the expeiimcnl proper a unique running schedule was obscived 
The lats weie run in two sub-groups on alternate days In eveiy instance, 
the confinement period was so scheduled as to terminate with the mtioduc- 
tion of the animal into the activity chamber. That is, the rat was placed 
in the lestraining chamber a specified numbei of hours before running and, 

■■Ihc temperature of the experimental room waa held within this range by thermo¬ 
static control, 

Foi the most part, the anirnal lies passively on one side 
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With the expiration of this period, he was taken out and placed immediately 
m the activity box Activity was tlien measured for a half-hour interval/' 
To eliminate any persistent confinement effect, the schedule was designed to 
peimit each animal a full day’s home cage fteedom between test trials 
Two of the activity chambers described above vveie employed. They were 
equated for difficulty by the following calibration tccliniqiic A galvanized 
tin aim, 14 in in length and ms in width, was attached by one end to 
a variable speed synchronous motor. This assembly was mounted on a 
stand diiectly above the ccntei of the activity chamber in such a fashion as 
to permit the arm in revolving to sweep through and interrupt the light beam 
The tension spimg on the relay aim of each appaiatus was then adjusted 
until each lelay would just follow the revolving aim when set to inteirupt 
the beam 140 times per minute® In this expciiment, equality of difficulty 
m the two instiuments is not actually critical. Eacli animal was given 
equal expeiieiice in each box and the icsults totalled Discussion of the 
calibration technique is heic included to indicate a diiect method to the 
experiincntci with need for such control 
The cxpciimcntal schedule is indicated in Tabic 1. 


TABLE I 

ExPERIMrNTAI Sciicouic 


Day 

Box 

Animals J U 
ConrinemeiU 

Klin 

Box 

Aiiimalf l‘P 
Confinement 

Run 

1 

I 

5 A M -2 30 r M 

11 AM-3 PM 

2 

None 

11 AM *3 P.M 

2 

2 

None 

11 AM >3 PM 

1 

S A M -2 30 PM 

U A M -3 P M 

J 

2 

5 A M -2 30 p M 

U AM -J P.M. 

1 

None 

11 AM -3 PM 

4 

1 

None 

U A.M -3 P M 

2 

5 A M.-2 30 P.M 

11 A M -3 PM 

5 

1 

11 AM -8 30 1» M ' 

5 P M -9 P it 

2 

None 

5 P M -9 P,M 

6 

2 

None 

5 P M -9 P M 

1 

(1 A M -8 30 P M 

5 P M -9 PM 

7 

2 

11 A M-8 30 PM 

5 I* M -9 P M 

1 

None 

S P M -9 P M 

g 

1 

None 

5 PM -9 P M 

2 

11 A M -8 30 r M 

5 p M -9 PM 


Some clarification of the schedule is necessaiy A concietc case will seive. 
Rat A on Day 1 was confined between the houis 5 a m. and 11 A m (6 
hours). His activity was then measured from 11 A.M until 11 30 am. 
Rat B on Day 1 was confined between the hours 5 30 a M and 11.30 a m 
His activity was raeasuicd betaveen II 30 am and 12 00 a,m. The other 
subjects may be similarly fitted into the schedule No confinement implies 
freedom of the home cage. 

“lliL obscrvaiional irlerval was actually 29 minutes in duration One minute 
between trials was consumed in removing one animal and iiitrodiiciiig the next 
"This into IS well above experimental demands 
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C Results 

Table 2 is a master table. The two sub-groups have been combined m 
Single distributions by confinement periods. Kach score represents the total 
activity (ie., for the two half-hour periods) for a given animal under the 
indicated conditions of previous confinement. Means and standard deviations 
are also presented. The t values were computed by means of Fisher’s tech¬ 
nique (1, p. 38-44) 

TABLE 2 


Rat 

Confinement 

S A M -2 30 1' M 

0 Hours 6 Hours 

Confinement 

11 A M,-S ,30 P M 

0 Hours 6 Hours 

A 

4S 

22 

40 

55 

n 

82 

75 

84 

26 

C 

29 

57 

17 

8 

D 

59 

58 

90 

50 

C 

15 

25 

35 

32 

F 

48 

SS 

94 

83 

G 

42 

43 

49 

51 

II 

45 

59 

81 

43 

I 

50 

55 

31 

20 

J 

35 

41 

28 

18 

K 

55 

40 

57 

27 

1. 

65 

76 

39 

45 

M 

21 

38 

25 

14 

N 

51 

50 

57 

85 

0 

23 

11 

27 

14 

P 

53 

29 

77 

45 

Mean 

45 0 

46.5 

52 1 

38 6 

Si) 

17 5 

186 

25 5 

23 2 

Difference 


1 5 

13 S 

1 Value 


.445 


2 455 


D. Discussion 

Inspection of Table 2 reveals that 6*hour confinement in the late morning 
to early evening period (11 A.M.-8.30 pm.) is followed by a diminution 
in gcneial activity. Contrast of the 6-hour confinement score (38 6) with 
the control score (52.1) yields a diffcience of 13 5 The t value (2.455) 
indicates significance between the 2 per cent and 5 per cent levels This 
constitutes a confirmation of our original observation Here the decrement 
IS 26 per cent. In our first experiment, the decrement was 18 per cent® 
An essential agreement is indicated. It is of further interest to note that 
this agreement occurs in independence of differences in strain, age, and body 
weight. The original effect was obtained with younger animals (85-95 days 
of age). Weights varied between the limits, 232 and 295 grams, mean, 265 
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grams Finally, the other strain was predominantly Wistar The inhibitory 
effect of 6-hour confinement when introduced between the hours, 11 am 
and 8 30 p M , seems to be genuine and to some extent independent of the 
three variables, strain, age, and body weight 
When the confinement period occurs between the hours, 5 a.m. and 2:30 
p.M , tlie effect does not appear From Table 2 we note that 6-houT con¬ 
finement 13 followed by a mean activity score of 46 6 with a control scoic 
(0 houis confinement) of 45 0 The i value ( 445) indicates that the 
difference obtained is far from significant 

In view of the difference in time of day at which activity was measured, 
we cannot diiectly compare the two 6*hour confinement performances It 
IS both feasible and meaningful statistically however to compare the two 
diffciencc distributions obtained by contrasting each 6-hour confinement dis¬ 
tribution vjith Its own control That is, wc can apply Fisher's i test in 
evaluating the difference between two distributions of diffeiences This 
constitutes a test of relative significance. Stated otherwise, our null hypo 
thesis IS' The diffciencc between 0-hours confinement and 6-hour confine¬ 
ment foi the period, 11 am to 8 30 p m , is not significantly greater than 
the difference between 0-hours confinement and 6-hour confinement for the 
period, 5 am to 2 30 p m When these operations arc performed, a rela¬ 
tive difference of 15.1 is obt.amcd The / value is 2 526. With 15 degrees 
of freedom, tins value is significant at the 2-5 per cent level We can safely 
conclude that the time of day of physically enforced inaction exerts a genuine 
influence 

Hunt and Sclilosberg (2) have recorded the activity cycle of the rat undei 
conditions roughly comparable to ours, i c., with ad hb feeding during a 
dark-light cycle. They report greatest activity between the hours 7 P m 
and 7 A.M., with the least activity occurring between the hours 7 am. and 
7pm Further, tlicii graphs indicate that the animal is slightly more active 
from Ham to 8:30 pm than fiom 5 am to 2*30 pm. Oui infoimal 
observations have suggested an even mure marked differential In oui ex¬ 
perience, tile lat IS almost totally inactive between the hours 5 a m. and 2 30 
PM® It IS hardly surprising that inactivity “aitificially” induced during 
that period should have no effect on subsequent activity level 

We may tentatively conclude that when a 6-hour period of physically en- 

’Fioin Sneticcoi (7, P 65), ihe t value at the 2 jicr tent level is 2 602 with 
15 degiees of fiecdoiii At the 5 per cent level, the f value is 2 131 
“blight differences m apparatus and methodology make absolute comparisons 
impossible 

‘'In an unimlili-slicd study winch employed the rot.iting activity wheel, Dr 0 L 
Lacey of this department has made a similar observation 
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forced inaction is intiociuccd dinin/f a "natutal" pet ml of lelatively high 
aclivtiy, the lat’s subsequent activity level is ticprcs'sed. This assumes that 
physical restiaiiit toiccs a gciuunc iclaxatioii, le,, is not attended by emo¬ 
tional resistance As we have indicated earlier this seems to be true. For 
the most pait the animal lies quite passively on one side when confined for 
a 6-hour interval. 

In the last analysis this eftcLt is perhaps best undeistood in terms of the 
hypothesis popularized by Jacobson (3). In the instance of the rat, physical 
rcstiaint foi sliort periods of time serves to niiniimze environmental and 
intraorganic btimulation with the greatest gam occuiring in the realm ot 
kincsthcsis In the absence of marked stimulation, the nervous system of the 
animal becomes qviicicciit. This cential state is then reflected in gross bodily 
.ictivity. 

'I'lie above hypotlicsis lends itself easily to further eYpcrimcntnl assay 
Any condition that tends to leduce environmental stimulation should be 
attended by a diminution in subsequent activity. For example, one might 
CAainmc the eftccc of pioducing experimentally a umfoimly neutral visual 
and/oi auditory enviionment. 

E Summary 

Sixteen male albino lats were subjected to a 6-hour period of confinement 
in a movcinenc-discouraguig chamber. When tlie confinement intciva 
occurred during the pcitod from late moiiiing to early evening, subscqueni 
activity showed a 26 per cent decrease under the activity of the contro* 
period (no prior confinement). When the confinement period was introduced 
in the early to late morning period, no diftercnce in activity was observed 
relative to the control. Explanation is offered in terms of Jacobson's Relaxa 
tion Hypotlwsis 
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THE DEVELOPMENT OF VERBALIZED SPACE IN THE 
YOUNG CHILD^ 

Chnic of Chilli Developmeiil, Yale Univei sity 


Louise Bates Ames and Janet Learned 


A The Problem \nd Procedure 

The present investigation deals with the child’s verbalized manifestations 
of the sense of space (not with his total concept of space) ftom 18 thiough 
48 months Two methods were used to gather the inatciial One was 
observation of children in the Guidance Nursery of the Yale Clinic of Child 
Development as they indulged in spontaneous oi diicctcd play All spon¬ 
taneous verbalization involving oi even implying space was recorded steno- 
giaphically from behind a one-way vision sciccn Children were thus 
observed through an entne school teim, from September to June. Such 
observation of spontaneous vcibahzation seems in many ways to be one ol 
the most useful methods for studying the child’s concepts of space. 

The second method used was to ask these same children, and others, a series 
of questions (,scc Table 1) dealing with vaiious aspects of space Children 
wcic questioned individually and were asked the entire scries of questions at 
one sitting Questions were asked over a period of two school yeais. There 
were 20 children questioned at 24 months, 25 each at 30, 36 and 42 months, 
and 20 at 48 months Questioning before 24 months was not productive 
Subjects ranged from average to superior m intelligence and were fiom homes 
of somewhat above average socio-economic status Tiie questions asked are 
reproduced m Table 1 

B Findings 

Analysis of these data reveals consistent tiends in the development of the 
sense of space in the young child. The inure coiniiiuii concepts of space seem 
to come in at about the same iclativc age for most childien and in a rather 
definite order 

1 'Fhe usual ordei fo> the appeatance of the most common space u>oitls. 
Table 2 lists the words used most ficqiiently in spontaneous verbalization 
Table 3 indicates the words and phrases which appear (responsively) m the 

*Acceptecl for publication by Arnold Gesell of the Editorial Board, and received 
in the Editorial Ollicc on January 13, 1947 
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TABLE 1 
Space Questions 


L 

Where la mummy? 

Where is dadily? 


2 

Where do you live? 

Where is ihftt? 

What is il near? 


3 

Whnl street (chy, siaie, coiiniry) do you 

live in? 

4 

Where do fish live? 

Whert do angleworms Iwc? 

Where do birds live? 


5 

Where do airplanes fly? 

Where do trolleys go’ 



Where is llie roof? The cellar? 


7 

Wlicre nre chimneys? 


K 

Whcic do you sleep? 

Where is that? 


9 

Wlicre does mummy cook yonr dinner’ 
Wlieie IS diat’ 


10 

Where do you enl your dinner^ 


11 

Where do you like to play? 


12 

Where do you go for vacation’ (In the 
Where IS that’ 

How do you get ihere? 

Whftl way do yon go to get there? 

What do you go by on the way? 

summer’) 

U 

Where do you go on Sunday? 

What way do you go to get there? 

Wliat streets do you go on? 

What do you go by? 


1+ 

Do YOU go to visit your grandmother? 
V’lTierc does she live? 

Where is that? 

What wav do you go to get there? 


15 

What IS under the floor? 

Wliat is above the ceiling? 


16 

What way do you go to come here from your house? 

What streets do you come on? 


(jiicstion situations These responsive words are listed in two separate 
categories’ {a) those most frequently used and (i) those less frequently used 
but still conspicuous in most cases There is considerable correspondence 
in the two situations The child’s space vocabulary at any given age can be 
determined by reading the table in vertical direction under the age headings 
lable 4 gives the development of space verbalization in one individual 
child observed daily from 13 months to 25 months 

2 The age at zvliick ‘)0 pei cent ot more of the subjecti wete able in 
answer the several guest tons here asked as indicated by italicized figures in 
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TABLE 2 

Words Used Most Fkequentl’i In Spontanpous Verdaiization In Nursirv bcfiooi 

Situation 


IS months 21motitlia 2‘Imonths SOmondis 36montiis 42 months 


Up X 

Down _ ^ 

Off _ 

Come _ 

Gone _X 

Go 

On 

Big 

Here 

All gone 

Where 

There 

Little 
Up heie 
In 
Out 

Othci side 
Up high 
To 

Home 

Riglir 

Way 

■ house 

Fnll 

Way up 
In here 
In there 
Right here 

lo - (city) 

Over 

In the tram 

Back 

Fit 

Over here 
Go (belong) 
Found 
Ovei thcie 
In school 
Biggei 
Larger 
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lABLE 2 (continued) 

ISfnonths 21 months 2+months 30 months 36 months 42 months 


Litclcst _ 

Between _ 

Way clown _ 

Way off _ 

Outside __ 

*Ileirs marked x appear also, at the same age, in answer to questions 

TABLE 3 

(rt) Most frequent words -—~ (b) Less frequent words , used in 

Answering Questions 

24 months 30 months 36 months 42montlis 4S months 

Outdoors - 

Home -- ' ■' , 

On-— 

In ' ■ - —' ■ ■ ■ ■■ 

At- 

Go- 

Gone - — ■ - 

Down ■■ 

To- 

Up in — ■— - — 

Tlier c ——— — - 

Upstairs _ , - 

Up - -- 

Here - 

Up liere " ■ ■ ■■■ — .... 

Up In- 

Far - 

Far away - 

Downstairs •-- 

Out ____ 

Where ___ 

Near _ 

Outside - 

Come ___ 

Up on . . _ 

Eight there 
Right up there 
Right home 
Right down 
Down here 
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TABLE 3 {iONlmued) 

2+ moniht 30 months 36 months 42 months 48 months 

Up there 
Right in 
Right 
Way up 

By - 

On top of _ 

Backyard 

Left 

Right 

This way 

Corner 

Down in 

Over 

To- (city name) 

From 

Up on top — - .. 

Ne'tt to * 

Under 

Little 

Big 

Way _ 

Out in 
Around 
Right on 
Right hy 
Down to 
Way far 
Way off 
Behind 


Tables 5 to 8 Outstanding is the marked spurt in the space concept at 
2^ years. Whereas only three very simple space questions "Where is 
mummy"Where is daddyand "Where do you sleep?” can be an¬ 
swered at 2 years, 13 of the twenty-one other questions asked arc answered 
at 2 J /2 years 

3 Sfiace concepts m cfenetal as they appear in answer to questions, 

a Questions about luheie ceiiain ihmgs ate located. To simplify the 
presentation of results, tabulations of responses to specific space questions 
have been grouped as much as possible. The first of these groupings (Table 
5) gives the percentage of children answering correctly, or otherwise, ques¬ 
tions dealing with the location of familiar objects or people. 
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TABLE 4 

DiVI'rOfMtNT 01 SpACF V!RBAirZATION IN OM! rNOlVlDUAI ChIID 


IJ lUOIllllS 

Ride 


15 ulonihs 

Go 

Come 


16 uionihs' 

Whcie bavv? 

Here bnw 


IS inoiilhs 

Oop (up) 

Wlicio Doan? 

Go 

Go way 


21 moii/lis 

Kiuldlup (get up) 

Down kitty 

Zinn (lluinit)) in iicrc pcesc 

Arbers (rubbers) non 



Sliippci itofF Slioo y tobce non (Slipper oil Sliocs 

k stockings on) 

22 iKniilJis 

Were Doan Pcncoo? riii’ Doan pencoo 
rCilly go outdoors 

Were Kitty? Kitty on couch 

Olien dowali! 

Do’ non, lia non, hesli non 

Door ko ti (closed tight) 

0\v, ow (out) 

Uppa kool (up at school) 

Come in 


23 monlh 

Pick I up 

Into (putting letter into mother’s hand) 



(Brushing objects, says) ‘‘Washa sings off Waslia 
Baby turn roun 

Sun there? Wheie sun? 

Mamma go Bangor 

Uppa cairs 

Umfie (empty) 

chan off” 

2S moulhs 

Doc D-- III nerc? 

Fwont door? 

Daddy pech come pick up in} moggie (magazine) 
There's daddy 

Ioann’s house 



(Knows in new house aftci one day wKicli is Mummum looin, Nana’s 
room, Ivsene’s room) 

Kilty unna cove Peek n boo kitty 

Quee/e out (squeeze out) 


Joanic kye iii bed 'N lalee say c'ose a door 
leave It open 

’N uddei lalce say 


Of these questions, the two simplest, having to do with the wheieabouts 
of Mummy and Daddy are answered by two yeais. Most of the otheis 
are answered at 2^ years, the age when the largest number of space concepts 
seem to be added “Where is the cellai^” and “What is under the floor?” 
are not answered successfully till three years; and "Wheie do anglewoims 
live?” not until four years 
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TABLE 5 


Perccntagf or Children Answering Correctiv Quesiioms Dealing With Location 
or Famiiiar Pirsons and Odjfcts 



2 

yrs 

V/z yrs 

3 yrs 

V/i yrs 

4 yrs 

Jf'licie IS Mnnnity^ 

No answer 


35 

\6 

_ 

4 

10 

Adequate 


66' 

84 

100 

96 

91) 

“Home" or "gone home” 


30 

60 

6+ 

72 

65 

Action as "Shopping" 


— 

12 

24 

4 

5 

“In -” (place name) 


— 

8 

— 

16 

5 

jyheie IS Daddy? 

No answei 


35 

24 

_ 

12 


Adequate 


66 

76 

100 

88 

100 

"At his office” 


20 

24 

54 

16 

_ 

"At work” or "woikin" 


5 

28 

8 

2+ 

40 

“At” 01 “In- '' (place name) 

— 

4 

12 

16 

20 

Action description 


— 


16 

4 

5 

Connected with the wai 


— 

— 

24 

12 

20 

IP^heie do Fish Live? 

No answei or “don’t know” 


SO 

12 

28 

16 

5 

Good answer 


2$ 

72 

72 

81) 

95 

“In the watei” 


IS 

62 

52 

64 

75 

"In the pond" (pool, lake) 


— 

16 

12 

12 

20 

"In the tub” (bowl) 


— 

8 

— 

4 

— 

JFlitie do Buds Live? 

No answei or “don't know" 


76 

28 

$2 

28 

IS 

Good answer 


2S 

66 

68 

72 

85 

“III the air” (sky) 



20 

— 

8 

11) 

“In trees" 


5 

20 

16 

16 

35 

"In nests” 


_ 

4 

28 

28 

10 

"In bird-houses” 


5 

8 

12 

16 

30 

fFheie do Anolewonns Live? 

No answer or “don’t know" 


60 

44 

S6 

36 

35 

Wrong answer 


20 

44 

12 

20 

5 

Good answer 


— 

12 

32 

36 

60 

“III due” 


— 

— 

4 

16 

IS 

“In the ground" 


— 

4 

4 

16 

20 

JF/icic do Aiiplaiies I'ly? 

No answer oi "don’t know" 


76 

20 

12 

12 

15 

Good answer 


25 

72 

88 

88 

85 

"Up m the sky” 


10 

32 

+8 

36 

60 

"Up in the air” 


10 

20 

16 

28 

5 

“To-” (destination) 


— 

— 

12 

’ 32 

20 

H'licic do Tiolleys Go? 

No answer or “don’t know" 


96 

24 

28 

20 

25 

Good answei 


5 

62 

72 

76 

70 

“On the siicel" 


0 

28 

20 

20 

15 

“On tracks” 


5 

12 

32 

36 

60 

Destination 


— 

4 

20 

8 

5 

*In this and following tables, 
percentage becomes normative, 

bold 
i e, 

face 

over 

type indicates 
50 per cent 

the 

hist age at 

wliich the 
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TABLE 5 {c07iiniuei!) 



2 yrs 

yrs 

3 > rs, 

354 yrs 

4 yrs 



&6 

28 

24 

20 

15 

Good answer 

IS 

72 

76 

72 

85 

“On lop” 

5 

20 

28 

24 

— 

''Bight up there'' 

— 

3d 

— 

— 

— 

“On the house” 

— 

8 

12 

16 

10 

"On top of the house” 

— 

4 

20 

8 

25 

If'Pen ts t/u Cellar 

No answer or “don’t know” 

96 

5<> 

24 

28 

20 

Inaccurate 

— 

— 

24 

— 

— 

Reasonably good answer 

5 

44 

62 

72 

SO 

“Down” or “down there” 

— 

12 

36 

32 

to 

Some “down” answer 

— 

16 

60 

52 

S2 

"At our house” 

— 

12 

— 

8 

8 

"Down in the baaemenl” 

— 

4 

8 

8 

— 

ll'hfre are Chnnneysf 

No answer or "don’t know" 

96 

36 

12 

12 

20 

Good answer 


66 

63 

76 

80 

“Riglu up there” or "Way 

up there" 


36 

12 

8 

10 

"Up on lop” 

— 

20 

12 

16 

_ 

“On ihe house” or “on top 

of the house" 

_ 

12 

16 

4 

5 

Some “roof” answer 

— 

8 

32 

24 

65 

IFfjal n under ihe FUoi ? 

No answer or “don't know” 

80 

60 

48 

44 

30 

Inaccurate answer 

_ 

12 

24 

_ 

10 

Good answer 

20 

40 

62 

56 

70 

Paints 

20 

20 




"Cellar” or “basement” 

— 

4 

16 

20 

10 

"Dirt” 

— 

4 

4 

16 

IS 

JFhal u above the Ceiltiig^ 

No answer or “don’t know” 

96 

40 

44 

44 

40 

Inaccurate 

_ 

28 

8 

12 


Answers 

_ 

60 

S6 

56 

60 

Points 

_ 

20 

Zg 


15 

"Light” 

_ 

20 

28 

_ 

IS 

Good answer ns “sky,” 

“roof^ “attic” 

— 

— 

12 

24 

45 


"Home” is at all ages the predominant answer to '^iriiere ts viurnniy?" 
which IS answered correctly by the majority by two years At 2^ yccars 
and especially at tliree years some activity answer as shopfiniffj wotkwg, etc., 
IS prominent, whereas later some actual place name, as the name of a city, 
may be given 

JFlieie IS dmldyf is answered adequately by two yeais, and by nearly 
as many children at eacli age as answer the question about mother At hts 
office, the predominant answer at three years, gives way by four years to 
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the activity answer a/ worh or working Some actual place name occurs in 
creasingly, though it has reached only 20 per cent at four years, Answers 
similar to at work but more specific, as “In the lab," or "In class," or "My 
dad’s gone to the hospital" occur in 35 per cent by the age of four years. 

The brevity of the answers at yeais is noteworthy as is also the ipace 
detail which spontaneously emerges at three years "He’s at his office It’s 
down farther from New Haven. Way down faithcr—mile? away’’, “In 
the office Down street Where he goes to the PostofHce to get mail ” 

Where do fish live^ is answered by a majority by 2^ years, ui the water 
being the predominant answer at all ages 

Where do birds Iwe^ is answered correctly by a majority at 2j4 years, 
Tliere is a clearcut trend here from in the sky, to in tiees, to in nests, to in 
biidhouses 

Where do angleworms Itve'^ is more difficult It is not answered correctly 
by a majority until four years. In the ground, or tn the diit, is the most 
common answer, 

PVheie do an planes fiy^ is answered adequately at 2J^ years and after. 
The earliest answer is in the sky or tn the air, and this predominates at all 
ages but gradually the place to which they fly, as to the Airport, becomes a 
prominent answer. 

Wheie do the trolleys go^ is answered adequately at 2^2 years and there¬ 
after On the sheet is the first answer (at years) , later, the answer is 
more specific, on tracks. Destination, i.e., to such and such a place, is strong 
at three years 

Where ts the roof‘d is answered correctly at years and after. Right 
up there (with pointing) predominates at years On top comes next, 
at 3 and 3j^ years, and on top of the house at four years Note contrast of 
the exact “right up there" at 2Yi and the expansive “way up there" at four 
years, "Up on top of the house" occuis in 15 per cent at four years and 
"Way up top" or "way up there” occur in 20 per cent at foui years 

JFheie is the cellai'^ is answered adequately at three years, later than 
"AVhere is the roof?” Down or down ihcie (with pointing) is the first 
answer, some elaboration of a “Down” answer such as down in the very 
last floor," "down below the house,” “down underneath the house" pre¬ 
dominates at every age 

JFheie ore chimneys^ is answered adequately at years diid thereafter. 
The exact "right up there” is characteristic of 2j4 veais, some answer in¬ 
volving roof definitely predominates at three years and thereafter Also at 
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three, several (16 pci cent) give an associated idea instead of a place answer, 
i.e, ''’I’liey have chimneys to keep them svarm 

fFhnt ts under the fiooi^ is not answered till three yeais. Cellni or husf- 
ineiit is tlic leading answci at 3 and years but at four yeais the answer 
IS, more specifically hut perhaps inaccurately, dnt Similarly at four years 
several (10 per cent) answer niff, probably confusing uiidei with on (an 
easiei concept) Dirt, perhaps, in their minds is unde/ the riiff. 

fPhal IS above the ceiluig^ is answered adequately at 2j4 years At thi', 
age tile child may mcicly |>ojiit At three years lie answers, light, piobably 
confusing above with on By 3J<^ and + vcais he gives a good answer* sky, 
t oof, atiiCj etc 

b Questions about l^hete the ilidd lives The percentage of children 
who answer these questions correctly oi otherwise is given m Table 6 
fyiieie do yon live^ is answered by the aveiagc child at 2^3 years and 
thereafter At hoiue is the predominant answet at 2 and at 2^^ yeais, 
oy — stieet from three through four years In New Haven (oi othci city 
name) is not the predominant answer at any age thiougli four yeais, but 
It occurs increasingly with age and ovei one-thiid of the children give this 
response at four years Both street and city aie given spontaneously by 8 
per cent at 3 and yeais Both city and state arc given by 12 per cent 
at 3J4 years, 15 pei cent at four years. 

Considering both spontaneous and piomptcd answers, the stieet name is 
given by over half the children at three years and thctcafter, the city name 
at four yeais. Tlie majoiity of these childieii do not name their state, 
cithei spontaneously or in answei to questioning, by four yeais 

Street number is given by very few of these children 28 per cent at three 
years, 8 per cent at 3J4 years and 15 per cent at four ycais 

ir/iat way do yon go to tome Iieie fioni you/ housc^ is answered at 2^3 
yeais and tlieieaftci by a majority of the childien. The first answeis are 
transportation answers, by cat, etc At 3 and Zyz years name of the sheet 
along which the child travels predominates, but also some idea ot route oi 
direction is coming in By four years some detail about direction piedom- 
mates, with strong use of the word way, ic , the goat way, into a new way 
Examples of the direction answers which are just coming in at three years 
ate' “I liave to go left and then right,” "This wav and then turn left and go 
up that way.” At four vcais, "We have to go straight ahead and a little 
hill and then a big hill and see a white house and then that will be our 
house . . Just turn right first then left and sec that big lull you sec and 

that will be our home.” 
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TABLE 6 

PERCrNTACE OF CHlinREN ANSWERING CORRECTIY QUBSHONS ABOUT WlirSE THEY IttVC 



2 yrs 

254 yis 

3 yrs 


‘i'/i yrs 

4 yrs 

~ 

friieie ch yon live? 








No nnsvver or “don'l know” 

60 

24 

4 


12 



Some answer 

40 

72 

96 


88 

100 


"At home” or "at my house' 

'* 30 

24 

16 





"On -” (sireei name) 

5 

20 

62 


40 

60 


“In -” (city) 

— 

Iti 

28 


33 

35 


"Neai -“hesule - 








"between -” 

— 

— 

32 


12 

30 


jy/ial Sheet, City, Sinte do you 

live in^ 







Street 








spontaneous 

5 

20 

52 


40 

60 



~3S 

—40 

_ 

-60 

—64 

_ 

75 

otherwise 

30 

20 

8 


24 

IS 


Citv 








spontaneous 

— 

J6 

28 


32 

35 





—W 

—♦6 


■BO 

UtllCIWISC 

— 

— 

16 


24 

15 


Slate 








spontaneous 

— 

4 

— 


24 

15 


otlieiwise 

— 

— 

— 


— 



If’hfil ivny do you go to eome hete fioiii your housed 






No answer or “don’t know” 

96 

4g 

36 


32 

IS 


Answei a 

5 

62 

64 


68 

S5 


Tiansportation (‘by car”) 

5 

16 

8 


28 

20 


Name of street 

— 

4 

32 


20 

20 


Direction detail 

— 

8 

24 


20 

25 


Uses "way” In answer 

— 

~ 

8 


12 

25 


JVhal sheets do you come onf 








No answei or "don't know” 


80 

40 


80 

65 


Has already told spont 

— 

4 

36 


20 

20 




—20 

- 

-60 


- 

-55 

Gives answer 

_ 

16 

24 


20 

35 


Names the street 

— 

8 

12 


8 

S 


"Street” occurs in answer 

— 

4 

8 


8 

30 



c Questions about where ceitani domestic activities take place. Table 
7 gives the percentage of children who answer these questions correctly or 
incorrectly. 

TFhe/e do you sleep'^ is one of the few questions which can be answeied 
correctly at two years /Jt home is a conspicuous answer at two years (only), 
but in my cub or ?;/ 77/y bed is the answer that prevails at all ages, with the 
more geneial in my tooin coining in increasingly fiom to 3^4 years 
Asked further, “Where is youi crib?” the child answers at first, in 
house and Lrtci (three years ff ) in my toom. In my bed m my loorn is a 
spontaneous answer at 3^4 years Asked “Where is your loom?” answers 
at first at home and gradually (thice years and after) gives good space detail 
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TABLE 

7 




PtRCFvrA(,i. or CmiDUbN Answering CoRRCcrr\ Qucsiions About 

Where 

CriiiAiN 

DoMLSlIC AclIVlTIES 

TAKC PIACf 




2 yrs 

2}/i Vis 

3 yis 

V/z yrs 

4 yrs 

iP'heie rlo yon sleip^ 

35 

12 


16 


No answer or "don’t know” 

— 


Answers adequately 

6B 

88 

100 

84 

100 

s 


15 

4 

4 

4 

"In my crib" (bed) 

"In my room" 

"Upstairs” 

30 

15 

66 

12 

8 

60 

36 

48 

36 

12 

65 

15 

15 

H'hcie is yoii) ciili {bed)} 


3ti 

20 

8 



— 

— 

"Ill iny room" 

— 

8 

32 

20 

35 

ll'/ieie IS yoiu laojii^ 



20 



"Home" 

— 

— 

— 

— 

Good further detail 

— 

— 

24 

8 

IS 

IVheie does mummy i.aok yom dtnaet ^ 





No answer or “don't know" 

65 

12 

— 

—- 

— 

Good answer 

35 

80 

100 

88 

95 

' Home" 

IS 

4 

4 

— 

— 

"Pan” 

5 

12 

— 

~ 

— 

"Stove" 

10 

2+ 

20 

16 

S 

"Kilclicn" 

5 

32 

78 

52 

40 

"Downstairs" 

— 

— 

— 

4 

15 

IVhere is the stove? 






“Home" 


16 

4 

— 


"In the Etiiclicn" 

— 

— 

% 

16 

— 

If'liese IS the kitchen? 






‘‘Downstairs" 

— 

4 

8 

— 

_ 

‘•Near -” 

— 

4 

20 

— 

— 

"Btbidc” or “next to” 

— 

— 

12 

8 

— 

jyiieje do you ent yout dinner? 






No answer or “don’t know” 

66 

12 

— 

12 

— 

Good answer 

35 

60 

lOO 

8S 

100 

"Home” 

15 

— 

_ 

_ 

5 

■ Chair" 

10 

12 

3 

_ 

_ 

"Plate" 

5 

8 

_ 

16 

_ 

"Table” 

_ 

36 

24 

40 

35 

"Kilchcn” 

5 

20 

66 


50 

fyherc do you hhe to play? 






No answer or "don’t know” 

60 

24 

4 

12 

_ 

Good answer 

40 

78 

96 

8S 

95 

"Home” 

IS 

4 


8 

10 

“Outdoors" 

15 

8 

24 

12 

5 

"In the yard” 

— 

— 

8 

12 

25 

“Here” (or “in school”) 

5 

20 

16 

4 

S 

"In my room” 

5 

36 

48 

28 

45 

‘•UpstQirs,” “downsta irs" 

— 

— 

— 

8 

5 
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At fust ueai the beiilnoom, fieai daddy'i toom and later, more exactly, fie\l 
to the bathioam, ve\t to tnothet's toom 

ff'hete does t/iu/iimy took youi dinner'^ and Tf^hete is that^ are answered 
adequately at yeais and thcieafter The fiist answer, at two years, is 
the general at home At ycais the outstanding answer is on the stove, 
and at three and theieaftet the answer is in the kitchen At four yeais some 
answci In the kitchen on the stove. 

When asked, IVheie ts the stove^ the answei at 2^ yeais is at home, 
at 3)^ years, in the kitchen When asked fFhcie is the kUthen, the answer 

IS at three yeais near -•, and at 3)^ years, ne\t to - 

JVheie do you cat youi dntnei is answeied adequately by 2^ years. The 
fust answei. at two yeais, is at home, lly 2^ years the answer is on the 
table At tlucc and four years the answer is in the kitiheiij and at four 
yeais some say on the table in the kitchen 
This IS an exactly parallel trend to the aiiswcis to “Where does mummy 
cook your dinner^'’ 

If-'heie do yon like to play"^ is answered adequately by lyi years The 
trend in answering is from home or oiitdoois, at two years, to tn my toom, 
winch predominates at all ages thereafter In the yaid increases steadily, 
being the second most common answer at four years. Tims the tiends aic 
fiom the more general— home, oiildoois —to the more specific aspects of these 
two places, in my looin and in the yard. 

d Questions about the route to and location of places to whith the child 
ffoes oil ceitain occasions This includes the following questions, plus some 
follow-up questions, as per Table 1, in case the child does not give full 
details spontaneously 

Wlicre do you go for your vacation? (2J4 years) 

Where do you go on Sunday? (ZJ'S years) 

Do you go to visit your grandmother, and 
Where docs she live? (3 years) 

Table 8 gives the percentage of children who answer these questions coi- 
rectly or otherwise. 

Inhere do yon go foi you/ vacation"^ is answered adequately by 2^ 
years. To the beach ts the outstanding answer at 2^ and 3 years The 

response then becomes moie specific with “To -" (some place name) 

predominating at 3^ and 4 years What detail the child can give is usually 
given spontaneously The question “Where is that^” does not appear to 
clear things up much 
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TABLE 8 

I'ERCLNTACfi or Chiidren Amswering Correctly Qoestioms Dealing With Rourc 
AM) Locatioai or Places Visjtbp 



2 yrs 

2yi yrs 

3 yrs 

3J4 yrs 

4 yrs 

II'here do vou no ui the nunmci? 

No answer or “don’t know’* 

90 

44 

28 

iZ 

3U 

Good answer 

10 

S2 

72 

68 

70 

“lo the beach’’ 

— 

28 

32 

8 

25 

"Xo -” (place rnme) 

— 

12 

16 

28 

24 

“On the tjain,” etc 

— 

12 

“ 

— 

— 

“To -” (someone’s) 

— 


12 

20 

10 

ll'hcie iJ Ifiat? 

“In-" (place nanae), 

or “Down at — 

— 

20 

16 

16 

12 

“Far away” 

— 

— 

4 

8 

10 

Ilonu do yon fffi (ha 

No answer or “don’t know" 

100 

S2 

40 

44 

45 

Good answer 

— 

48 

60 

56 

55 

Vehicle answer "I5y car" etc 

— 

32 

40 

40 

35 

A direction niisvscr 

— 

— 

20 

16 

15 

Actnity answer “Yon drive” 

— 

— 

— 

4 

10 

Whal viny do you oo to get there? 

A direction answer 

— 

— 

36 

20 

15 

U'liol do you so by? 

Some answer 


16 

20 

32 

30 

"On llie tram,” “m the car” 

— 

16 

4 

— 

10 

“By -” (street) 

— 

— 

16 

— 

— 

Nnmes objects gone by 

— 

— 

— 

32 

20 

Where do you go on Sunday? 

No answer or “don't knosv” 

100 

48 

32 

20 

15 

Good answer 


62 

68 

80 

85 

"Sunday school'' or “church” 

— 

8 

16 

12 

20 

"To —(some person’s) 

— 

8 

8 

20 

— 

"To ” (some place name) 

— 

— 

12 

20 

25 

What nuay do you go to gel there? 

No answer or “don't know" 

100 

80 

60 

72 

_ 

Good answer 

— 

20 

40 

28 

IS 

Direction or place answer 

— 

16 

20 

8 

_ 

Mode of transportation 

— 

— 

20 

12 

15 

What streets do you go on? 

Answers adeciiiately — 

Do you go lo visii youi gratidmothei ? 

12 

20 

16 

— 

No answer or “don’t know” 

70 

24 

_ 

_ 


Answers a/HrmaUvely 

30 

68 

88 

68 

70 

Where does she hvef 

No answer or "don't know" 

80 

60 

36 

60 

65 

Some answer 

20 

40 

64 

40 

36 

"House'' 

S 

4 

4 

4 


A cny name 

5 

8 

16 

36 

10 

A street nainc' 

— 

12 

23 

— 

10 

lloiv do you get iberef 

Answers 

_ 

28 

_ 

20 

20 

Transportation answer 

— 

20 

— 

20 

20 
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The further question, “How do you get thereis answered adequately at 
llirce years and after, though 48 per cent answer as early as 2*/^ years. At 
that age a vehicle answer is customarily given, ie, 177 the cat, or by car. 
Vehicle answers continue to predominate but diieciion answers come in to 
some extent at three years and thereafter, that is, aloiitj such and such a 
street, etc Tlic question is pursued further as “What way do you go to 
get there and “What do you go by^” These are not answered by ver\ 
many of the children, but the following sequence is suggested 

1 "By Irain" or "by cor”—2}4 years ff 

2 "Along such and such a street"—3 years ff 

3 Object passed by (cars, houses)—3J4» 4 years 

4. Actual direction, i.e., "turn left”—3J4 years ff 

S "The goat wav," "the ball place,” "the school street”—4 years 
especially 

VVheie do you go 077 Siniday‘^ Pf-'hol way do yon go to gei theie^ JFhni 
iliecis do von go 011 ^ JVbat do yon go by"^ are answered more or less ade¬ 
quately at years and thereafter. At 2|4 years, however, there is almost 
complete variety in the answers At three years, Sinuioy School or church 

18 the outstanding answer, at 3^ it is cither To - (some person’s) or 

To -(some place). At four. To - (some place) definitely pre¬ 

dominates The early answer of Sunday School is perhaps like the early 
answer home, just an almost automatic answer probably involving very little 
notion of space 

Further questions on this topic arc not very productive except that “What 
do vou go by^’’ is at first (2^ years) answered by a vehicle answer, i.e , 
by car, by tiaiu, and later (three years If ) by the names of objects actually 
p.i'.sed en route 

Do you go to visit youi Giaudmolhei^ JVhere does she livef How do 
you get iliere^ are answered adequately at 2)4 years and thereafter. At 
three years, and after children can tell where grandmothers live The first 
answers are in hei honscj later the answer is a street or city name (perhaps 
depending on whetlier or not grandmothei lives in the same city as the 
child) “How' do you get there^’’ is answered in nearly all cases by a 
transportation rather than a direction answer. 

C. Discussion 

1. Levels in Altannng Concepts of Space 

As with concepts of time (1), complete mastery of any one space con¬ 
cept is not acquired all at once There are several difteient levels of attain- 
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incnt As a rule the child is fiist able to restiond to a space word, then 
he uses It spontaiieouslv and finally uses it in aiiswci to questions Thus 
the child jcsponds to the word "on” at 18 months by putting the ball ‘‘on 
the table ” At 21 months the average child (in our group ot subjects) uses 
the woid spoiitaneoubly, and at tvi'o years uses it in ansvvei to questions 

A furthci sequence of responses to space is obscived in that the child may 
hist, when confronted with a space concept by the adult, meiely look at 
the object oi in the diicctioii suggested Looking, with no further response, 
IS piomincnt from 18 months to two years Pointing (usually accompanied 
In' looknig) begins at 21 months and is extremely conspicuous at and 3 
ve.iis, not ocuirriug conspiuiously thcicaftcr J'eibalizalioit gradually takes 
the place of looking and pointing. By 3^4 vears. there is little pointing, 
especially in answei to questions. 

Furthcmnoic, whctlici we consider the words a child lesponds to oi the 
woids he uses himself, we find that many space woids, especially pieposi 
tions, can be understood first m connection with object words nnd l.itei when 
used alone. (T)iis in spjte of the fact that the child’s first verbalizations at 
18 months may be the onc*syllnblc "up,” "down ”) 

0/1 the table, in the i>o\, umlet the bed are used and undeistood befoic 
the more abstiact on, in. undei Also on top, on theie, etc, are used by 
the child as a rule before on alone 

An analysis of the use of in, on, up and out by the piesent subjects in 
answei mg space questions yields the following information. 

In the house or m - (some object) piedommates almost exclu¬ 

sively through the first foui yeais, though tlieie is a little use of such phrases 
as III ilicte. lit alone is seldom used 

On -(some object) at first piedommates but aftei thiee ycais on 

top, on iheie, or some similar phrase occuis about oiie-tliud as much as the 
other. On alone is just beginning to appeal at foui years 

Up III - (some object) oi up on -- (some object) predominate 

at all ages but up heie, up theie, or some sutiilai phrase is stiong at all ages 
after two yeais. 

Ill the case nf out, this word is fiist used (aftei tlie very eailv one-ivord- 
sentence use of out alone) in combinations such as outside, oi out theie 
At and after vears, out in -or out oii -picdommate 

2 Use of the Geueial Piecedn/g Use of the Speti/it 

In a study of the development ot concepts ot time (I), it appealed that 
the child used specific time expie!>&ions such as winfeituiie, luiuhtune, before 
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he could use the moie general oi absti.ict word time, or today before every 
day or in a few days 

The situation in regard to space woids is a little more complex The 
very fiist words used (in answering space questions) arc somewhat general, 
then comes a period of very specific answeis, and then again answers become 
a little moie geneial. Thus in answer to “Where do you sleepthe child 
savs at first home oi at home. Latei he answers, in my cub or in my bed 
and htill Jatei, in my loom 

Similarly in answer to “Where docs mummy cook youi dinnei^” the child 
answers at first, at home Later he says, in a pan or on the stove, but still 
l.itci he savs, in the kitchen Other similai sequences can also be noted In 
answer to “Where do trolleys go^“ the earliest answers (2j4 ycais) aie 
gcncial. on the siieet Later the answer is more specific, on Hacks, Simi- 
lailv buds are fiist said to live /« Uees: later m nests 

Though each paiticiilai concept has its own time schedule, ns a rule the 
first geneial answers arc given around two ycais, becoming moic specific and 
limited at 2^^ years (le, pan, stove, cub, etc ) and again becoming more 
general at thiee yeais of age 

A furthei interesting trend occurs m answers to the question, “How do you 
come (go)?’’ 01 “What wav do voii go^” The first answers are in neaily 
all cases vehule or tiaiispoilation answers, \c, by train, by cai. This is 
predominant at 2^ veais. The next stage appears to be a stieei answer, 
Jloiiff such and such a siieet occurring in many at thiee yeais and aftei. 
The object passed by, ic , by houses, by can and Uucks, comes next; in maiiv 
at about 3^ years In others at this age the actual duection is given, le , 
you turn left and then tight A few, at four ycais especially, have their 
own names for routes, i c , the goat way, or by the ball place 

A very similar trend is seen in the answers to “Where do aiiplancs fly^’’ 
The fust answer and the piedomin.int one at all ages is in the sky, le , the 
place wheie they fiy, but the destination to which they fly, i e , to the aiipoit 
is conspicuous at Zj/i years especially. 

It fuithcr appeals that concepts involving up oi aboveness piecedc, in an\ 
one child, the opposite concepts of down oi belowness The following ex¬ 
amples illustiate this Up and down both come in at 18 months, but np is 
used first by any individual child Upstaits comes in at two ycais, dozvn- 
sians at 2^2 The child can tell that birds live in the an at 2^ years, but 
cannot tell that anglewoims live in the giouiid until four yeais of age He 
knows that the loof is on top, or iig/it up theie at 2 ^ 2 , but cannot tell that 
the cellar is dozun iheie until he is three years old “What is above the 
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ceiling?” is answered at 2^ yenrs, "What is under the floor?” not till three 

The earliest space words appear to be one-diinensjonal up, down, on, of^, 
need at 18-21 months The slightly more complex notion of container and 
contained comes in at two years with the words /« and out Other side, 
at two years, suggests a further dimension of space, and theic and whete 
expand the space-world expressed by the 18-month here 

Between 2 and years the largest number of new space words is added, 
expressing not so much an increased complexity of space as an increased in¬ 
terest in exactness of location, right here, right there. A beginning interest 
in more distant places is expressed by fai and far {iivny. 

A definite ic/inemcnt in space concepts is expressed at three years m such 
words as ovei, back, coinei, from, by. A marked and new interest m space 
direction and detail comes in. To used with a city name shows increasing 
expansion of space interest 

Undei and between arc nexv dimensions coining in at 334 years Go 
(meaning belong) and find show interest in appropriate places for objects. 
Inteiest in comparative sizes is verbalized. Expanding but exact interest in 
location IS indicated at this age and at four years by conspicuous use of 
way doivii, zvny off, way far 

3. Individual Differences 

As m the case of concepts of time (1), there are marked individual differ¬ 
ences in regard to concepts of space. Many children achieve an early 
jnd arparently adequate orientation in space To others, such orientation 
comes late and is much less .idequate. 

Such differences are illustrated m Table 9 which gives contrasting examples 
of poor and good space orientation at two years in children who rate "su¬ 
perior” on the developmental examination. 

D De\'elopmental Summary 

Despite individual differences just noted, there is a relatively uniform age 
sequence m the development of the major concepts of space. This sequence 
tends to hold fronj child to child and also for the individual child. Table 10 
summarizes the age sequences typical for the group of preschool children 
reported in the present study. This study concerns the verbalization of 
space concepts and orientations. It touches only lightly on the personality 
factors which inflect the maturity trends. 
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TABLE 10 

AGC 1 RENOS IN THE DEVELOPMENT OF Si'ACE CONCCMS 


1 yca\ 

Gefitvircs for up 

Wriggles for (ioim 

18 mouths 

Spontnneoiisly uses up, donan and o/, dealing chiefly with his own basic moveinents 
in space Come, go and gone also refer lo liis own activities or the piesence or 
absence of objects in which lie is directly interested 

No spnee words commonly used m answer to questions Child may merely look 
in a direction mdicntcd lie can, in e\aminfltioii, obey two directions with ball, putting 
It on chair niul giving it to mother 

21 months 

Still no space words in answer to questions, but up, dowi, ou and off are all used 
sponiancoiislv, also the sue-word, l/ig. Also, most characteristic of this age nrc 
ali gone, expiessing interest irt absence or depotturc of an object, and hoe, siiggesting 
llie "here and newness*' of this ngc Child frequently merely looks in a direction 
indicated 

24 months 

Uses space words both spontaneously nnd in answci to questions Although 2 
years is not a particularly expansive age, note the expansion from earlier "here and 
nowncss” implied la tlic use of such words as ihae, •when, olhet side, oiiidoojs, 
up sffitis, up fiigfi. 

The more complex notion of container and contained comes in with ni and out 
III IS used more than any other word in answer to space questions /111 gone is still 
strong There is great interest in having dungs in their propei places, 

The child can answer such space questions as "Where is Mummy ?”» "Where is 
Daddy?", "Where do you sleep?" He can obey four directions with ball putting 
it on cliair, on table, and giving it to mother and to examiner 

30 months 

At this nge the use of space words is very much in keeping with the rigid, pat- 
leriK'd, exact behavior of the age Many of the space words are rigid, exact words 
and ninny appear at this age only. Thus we have, nght, right hoc, right then, light 
up then, right hotue, light doioii, light i;i. 

Aho note at this age for nearly the first tunc two space words combined to give 
tnorc exactness to the location indicated loay up, np m, i» heie, in Ihoc, in addition 
la those lilted above Neat represrnts a definite advance over the earlier in or at 
A beginning interest in more distant places is expressed by jar and /«/ aioay 

Further, the most new space words me added in the 6-month period fiom 2 
to 2^ years of any 6-month period under consideration, both in spontaneous ver- 
baluation and in answer to space questions (In contrast to the addition of the 
most new ‘'time" words between ZYz and 3 years) 

Also, of questions asked in this investigation, the largest number of questions be¬ 
comes answerable in this 6 month period of any other period studied (See Table 5, 
p 69) Such questions deal chiefly with customary location of common objects or 
activities 

Words used most arq m, on, up m and at. There is great interest m and maikecl 
insistance upon having objects in their proper places 
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TABLE 10 {laiiluittctl) 

36 months 

Most of the space words used at vcars aie contimied in use except for a few 
of the more exact and rigid words, such as nght ihne, iighl up tliac, etc A few 
of the new words which come m, though not as exact as the 2^2 words, express 
an increased refinement in space pciception' l/ack, coma, ova, fiom, l>y, up on lop, 
oil top oj 

A new and maiked Interest in space detail and direction detail comes in at this 
age, particularly in answering questions In telling how to get somevvheie the 
child may give an atciial direction, le, tuin left and llicu turn iiglil In telling 
where his Daddy is he no longer says merely, "At his ofhcc’’ but spontaneously 
desenhea where the office is In telling whtie he sleeps he may tell where his enh, 
or bedroom, la located To, with a city name, shows increasing expansion of space 
Intel est 

The S-ytar-old can tell what sneet he lives on though usually not the number 
He can put a ball on and undn a clinii New questions nnsweied at this age deal 
chiefly with where people live and how to get to certnni places. 

Ill, on, at and to are tlie words used most 

42 months 

Next lo, uiulci and lieiwecii all mark increased interest in new dimensions of 
space. Go (meaning belong) and find (or found) express interest In appropriate 
places for objects Interest in compaialivc si7e is indicated by littlesl, biggei, laiger 
Way down, way off, way fai express expanding hut also exact interest in location 

In answering questions, the 3}^*year*oId uses actually less dilfcietu words than 
the S-year-old, In spontaneous vocalization, a few more He can now put the hall 
oil, iiiuhi and in hack of a cliaii In, on, lo, home and up in are words used most 


48 months* 

The space verbalization of the child of this age inpiudes most of the words used 
before plus a few new ones Outstanding at this age is the use of expansive space 
woids characteristic of the ouf-of-htiiiiKls expansive tendencies of the f-year-old 
Some of these words have been used before but arc especially noteworthy as a group 
at this age Thus on lop of, fai away, out tn, down lo, way up, way up Ibeic, way 
fai, out, way off A new dimension is suggested m use of the woid behind, 

The child can now tell both on what street and in what city he lives He can 
put a ball oil, niidci, ui fioiii oj and in back of a chair 
In, oil, up III, at, and down are space words used most 

*For ages above 4 years, see pages 441-443 in Gcscll and llg The Child from 
Five lo Ten 
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THE RELATIONS OF OLDER CHILDREN TO THEIR 

PARENTS*^ 

Depai lineitl of Psychology, Slovak Univetstly of Diiitisliiva 
Anton Jurovskv 


A The Problcm 

The problem of paient-child relationship is actual both from piactical and 
scientifical points of view It is surely due to the merit ot Freudian psy¬ 
choanalysis (4) that this problem plays a considerable role in psychological 
and psychopathological theories. The increasing and deepening inquities of 
social and genetic psychology, howcvei, arc other reasons why the problem 
of parent-child relationship is becoming the object ot inquiries earned out 
on an cm pineal basis 

The importance of this problem is obvious, especially with regard to the 
social development of the child Parents are, in oui social organization, 
the unique representatives of society to the child, at least during his early 
peiiod of life. Although the child comes into contact also with other adult 
persons in the furtlier course of his development (with his relatives, with 
neighbors, later on with teachers, with employers, with officials etc), he 
remains for a long period, more or less, in strong contact with his parents, and 
in some cases even throughout his life time The facts that the child and 
Ills parents arc related and more so that the child is living with his parents' 
in one family jirc of decisive importance I'hc family, as it is commonly 
agreed upon (1, 7), is the most cftective part ot social environment. The 
family is the first real social group and social institution which the child 
lives in. It exerts its influence on the child before the other parts of the 
soci.d environment have possibilities to Intorfcie It moulds him during the 
most plastic periods of his life and continues to do so for a considerably 
long time 

The child-parent relationship u., thus, a very serious factor in the per¬ 
sonality development of the child His mental makeup is formed by means 
of it and the cliild usually gains from it the basts for his social attitudes that 
are characteristic of his personality “Whatever che amount of general truth 
there may he in the Freudian theories of these complexes”—says J S Ross— 
“it IS at least certain that the early attitudes of the young child toward his 

*R(‘ceivecl m the Editorial Office on February 21, 1947 
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parents, brotliers, and sisters are of abiding iniportance, and that throughout 
life they tend to color his emotional relations with other people” (8, p. 143). 
Furthermore, this lelnlionship i^ one of the most fundamental contacts in 
man's social interaction because it is rooted in the family, which is, accoiding 
tfi Coolev (3), one of the three basic primary social groups 

In tlie present study, an attempt has been made to thiow light on the 
problem regarding the following detailed questions What is tlic child-parent 
relalionsJiip witl) older children? How do these relationships differ between 
boys and gills'^ How do these relationships differ with regaid to fathei and 
mother^ 

13 Method and Matfrial 

Wc shall try to answci tiic above given quc-'tions bv means of a question¬ 
naire Out stiidj' i& based on Qtiestionnane 0 VU] used in the Psycho* 
technical Institute at Ilratislava (Czechoslovakia) The relative questions 
posed in It are' Tf^Unl n vom fathet’s tehtioH to you, and yours to hiii?'? 
(Write down in detail), fPhat is yout mollw‘s nh/ioii to you, and yoiiis 
to her^ SufRcierit space is provided for the answers, and no limitations 
arc made as to length or mode 

The questionnaire was a part of a psychological c^amlnatlon undertaken 
prior to consultation regarding choice of future caieers The subjects ques¬ 
tioned were students of the Vlllth class of gvmnasium (the highest class 
in tiifi secondary school of our country which tile students finish by exanmna- 
tion of maturity) The piescnt study is based on answers given by 775 
students of 18-19 vcnis of age, of which 575 were boys and 200 girls 
They come from 17 different distiicts of Slovakia The examinations were 
made during tile period 1934 till 1942. The selection of students was corn- 
plctely ii matter of chance, as only those who applied for advice on vocational 
guidance were examined. 

It IS woithy to stress the fact that oui material was not collected with 
researcli aims. The questionnaire applied m our study was part of a battery 
of tests used for diagnosis of abilities and personal attitudes of those apply¬ 
ing for advice in choosing a careei. We consider this circumstance of iin- 
portance because, according to our experiences, the applicants of this age took 
the examinations very earnestly and answered tlic questions with utmost 
sincciity. 
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C Thu Results 
I Classificaiioii of Ausivets 

I'lie /irst find most ilifficult task was to evaluate the given answcis As 
mentioned above, the answeis to the given questions were oiiginal and 
without limitations The extension and the form of answcis weie not 
predetermined by the questionnaire itMilf Thus, we obtained fine and some¬ 
times touching descriptions of students’ leLitioiis to tlieir patents but neither 
tlic classification nor the evaluation of their relationship 

We were obliged to classify the answers ourselves with legaid to diffeicnt 
qualities of iclationship depicted in them Pniicipally, wc tiled to classify 
the given answeis into tlncc classes good, neutral, and bad In the course 
of woik, however, and aftci various cffoits it became necessaiy to alter this 
into four classes of student-paient relationship, as follows 

rr Intimate and fiiendly. Into this group were placed relations to fntlicr 
and niothei described as good or the best, also those that stated thcie existed 
an intimacv oi mutual understanding between questioned and parent This 
degice of relationsliip was often spoken of as a true friendship, a warm and 
hciiitv smceiity existing between them. Some quotations fioin the materia) 
may scive as illustrations 
Daugliter to father 

My fatlier gained iny respect by his perfect and really model mode of 
life. He IS not veiy severe, but in Ins decisions be is firm and unal* 
ternble Our relationsliip is sincerely friendly, a better one cannot be 
bctviecn daughter and father. 

Son to mother 

A simple, good hem ted, fine woman and mother She is very sym¬ 
pathetic towards other people When I am sad she is sad even more 
than I, She fully understands what 1 need She kindly satisfies my 
wishes, she is sincere I have the best relation to her, and she has the 
same to me, 

b Good We classified as ,i good relation such descriptions that men¬ 
tioned only good moments There were neither objections nor such cii- 
cumstances which would make the relation worse But there was a lack of 
fiiendlincss and sinceiity, otherwise such descriptions could liavc been in¬ 
cluded in the fiist class 
Son to father 

My relation to my father is good It is however, not friendly in the 
true sense of the word {because I aay to lum “you”) {instead of "thou” 
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aa IS tile custom m oiir families of higher 8QCi&\ statin—remajk of 
tlic autlior) I ace in him a superior person Otliervvise the relatioti- 
iilup IS good 

Son to father, 

My father la towards me quite good, our relationship, however, lacks 
aincerity Hut on the whole, we get along together well enough 

c Reseivc/i. We denoted by this teim a middle or transitory class 
between a good and bad iclatlonship This degree of relationship was often 
dcsciibed as being "quite good,” but they expressed some objeettons against 
the parent whith suggested that the relationship m reality was not quite 
good, that something was lacking in it This class means, therefoie, a 
transitory form of relationship between a good one and a bad one, or, in 
certain respects at least, a neutral, ncithci good nor expressively bad atti¬ 
tude of the youth towards his parent. Theic were always expressed some 
reserves, some objections, but in spite of that the relationship of this group 
cannot be considered as completely negative 

Son, to fatliei • 

Since I started at (he secondary school he behaves towards me respect¬ 
fully and kindly. He is proud of me and he wishes thnt 1 too shall 
be “proud.” He inserts in me his greatest hopes because he has been 
badly prosecuted by Ills destiny. I do respect and love him as a son— 
more under the Influence of the school and moral than instinctively—, 

I feel, howeter, always shy towards him and I have always some 
reserve in my sincerity, even more so an uncontrollable hidden fear 
towards him—having its source in my father’s severity, even cruelty 
towards me during my childhood 

Son to mother. 

It IS sure, she loves me immensely, especially now when she haq 
nobody else, Her love, however, manifests itself by rather unagree¬ 
able modes—either fondling or soinetiines as unappropnate and super¬ 
fluous anxiety about myself. We like each other, without doubt, but 
we do not understand each other as I did my father 

d Cool and stt anted. We placed in this fourth class the clearly bad or nega¬ 
tive descriptions of lelationships between children and their parents The rela¬ 
tionship of this type usually was indicated by coolness, lack of mutual 
understanding, lack of love, even more displayed overt hatred and strained 
relations They usually added also the details depicting the causes and forms 
of this negative tvpe of child-parent relationship 

Son to mother: 
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On my rclntion lo mother 1 have to say quite the opposite llian on 
those to my father She does not understand me and I do not under¬ 
stand her, the quarrels between us are frequent and often I nearly hate 
her 

Daughter to mother. 

My mothei is severe not only towards me but also towards my brothers 
and sisters But I feel the burden of her sevens the most of all My 
mother is an aching pince in my soul Although I should have be¬ 
come accustomed to her I find that her bad words still hurt me and 
even more so her good words which are, however, very rare. Our 
relationship, accordingly, is very cool I do not trust her altogether 
because what I tel) her in confidence she uses to hurt me in the next 
instant 

The first two classes of our classification were decidedly positive, whereas 
the fourth class was clearly negative There were some difficulties only in 
regard to the third class, called “reserved.” The relationship this class 
expressed, was neither expressively good or bad There were details ex¬ 
pressing relatively good relations to parents, but there were always some 
reserves which were almost regularly introduced by the word “but” or “how¬ 
ever ” Consequentlv we consideicd this class of “reserve” as a transitory 
type between the good and bad relationship 

In order to get completeness in statistical elaboration we were obliged 
to difterentiatc two further classes of relationship, i e, V. Answer Omitted, 
and VI. No Father or No Mother 

2 I'rcque7icy of Quahiaiivc Degtees of Child~Porent Relationship 

Having worked out the classification of answers wc may now proceed to 
give an answer to the fiist question posed’ IPhat is the >elation of the older 
chtl/hen iozvmds their pments ^—^Wc can do that by counting the frequency 
of different qualitative classes of relationship, as obtained by our work 
described previously. 

The results of this are shown in Table 1 In the first column are indi¬ 
cated the different classes of relationship, in the second arc given the results 
related to the father, and in the third those related to the mother, in each 
case separately for boys and girls The relative numbers computed m per¬ 
centage are added below each frequency. 

Let us look first at the figures in the column representing the relations 
ol sons and daughters to their fathers The relationships of tile first quality 
(intimate and friendly) were found in 68 cases of the boys’ answers, le, 
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TABLE 1 



ReI ATIONS 01 

Older Chiidren to 

Their PARruTS 


Classes of 
rcinllonsliips 

Hoys 

To father 

Girls 

To mother 

Boys 

Girls 



35 

120 

64 

Friendly 

11 8 

17 5 

20 9 

32 0 


151 

58 

196 

50 

Good 

26 3 

29 0 

34 1 

25 0 


131 

4+ 

122 

41 

Reserved 

22 3 

22 0 

21,2 

20 5 


93 

2 + 

SO 

22 

str<]incd 

162 

120 

8 7 

11 0 

Answer 

55 

16 

65 

14 

oiniUcd 

9 5 

so 

11 3 

70 

No father 

77 

23 

22 

9 

No mother 

134 

11 5 

3 8 

4 5 

Total 

575 

200 

575 

200 


lOO 

100 

100 

200 


11 8 per cent, 35 cases of the girls’ answers, le, 17.5 pet cent The lela- 
tioiisliip of the second clegice (good) occurred in 151 cases of boys, 26 3 pei 
cent, 58 cases of giils, 290 per cent Figures in furthei columns may be 
read accordingly. 

The first conclusion drawn was tlic ficqucncy of the two positive classes 
of child-parent iclationship The positive iclatioii of older children to their 
patents was most frequent, boys 38 1 per cent and girls 46 5 pei cent 

The icscrved relationship was found in answers of boys and guls in equal 
quantity, i.e., in 22 8 and 22 0 per cent lespcctively. 

T.'he negative degree of relationship (cool and strained) occuried in the 
case ot boys 16 2 per cent and of giils 12 0 per cent 

The rest fell into the class of “answers omitted" or "no fathci,” “no 
mother *' 

The results relative to mothci-child relationship were more favoiablc 
The intimate and friendly relation towards the mothei totaled with boys 
20 9 pci cent, with girls 32 0 per cent The good relationship, with boys 
34 I per cent, with girls 25 0 per cent 

The first two classes, considered as positive relationships, taken together 
give the lesults* for bovs 55 per cent, for guls 57 per cent These lesults 
were, thus, considerably better than those for child-father relationship 

While the results foi reserved relationship were nearly the same for 
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both pnicnts, tliey wcie mniiccdly lower for the negative lelatioiiship in 
the Case of the mothei 

We noted, accordingly, that in about one-thud to one-half of the cases 
the youths had decidedly positive relationship with then paicnts, approxi¬ 
mately one-fifth of the iclationships were reseivcd, of unclear or transitory 
quality, wheieas in onc-sixth to one-tenth the leUtionships revealed were 
decidedly negative 

3 Sex DfQeienies in Chtld-Pateni Relationship 

The first glance at the figures in Tahlc I pioves that theie aie lemarkablc 
differences between the frequency of boys and giils, and also between the 
icsults iclating to fatheis and inothcis It is, theiefoie, necessary to study 
the question more fully 

In oidci to make cleat the diftercnces between boys and giils we piescnt 
the data of I'able 1 ginphically in Figure I. The fust part of Lt shows 

ReiivnoNS OF OrocR CmiORbN to Their Parinis 


To Fatlieis To Moditrs 



FIGURE 1 
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tile relation of boys (solifl line) and girls (broken line) to their fathers 
(the first two columns of numbers in the table), similarly, the second 
part represents the relations to mothers Only the relative numbers are 
graphically elaborated (given in percentage) 

The first glimpse reveals a considerable difference between boys and girls 
The greatest difference is in the father relationship, The intimate-friendly 
and good relation to the lather occurs more frcquentlv ia the case of girls 
ilian boys, whereas the bad relation occurs more often with boys tlian with 
girls 

The same, though m somewliat lesser degree, is true of the relationship 
to the mother (the second part of Figure 1). The girls dearly are more 
often intimate and friendly with their mothers than boys. The boys, how¬ 
ever, tend to have a "good” relation to their mothers more often than the 
girl«. Regarding the bad and cool relation to the mother, a reverse result 
10 that of the father is found. The proportion of girls is, in this lespcct, 
a little higher than that of boys. 

In order to inquire further into the sex differences, wc should study such 
differences by regarding relations to both parents of boys and girls respec¬ 
tively If wc acid the numbers for boys and girls without dififerentuting 
father and mother, we obtain the results given m Table 2. 


TABLE 2 

The Relations to Both Parents 



Imimare 

friendly 

Good 

Reserved 

Cool 

stroined 


16 3 

30.2 


12 4 


24 8 

27 0 


11 5 


These numbers arc graphically shown in Figure 2, where again the solid 
line represents boys, broken line girls 

It is clear from the above that the relations of girls to their parents arc 
generally better than that of the boys The girls tend to be more often in 
intimate and friendly relation with both parents and less often in leserved 
and bad, although the difference in the latter is less distinct. 

We may undertake a similar proceeding as regards the relation of children, 
boys and girls collectively, to their parents, respectively. The data taken 
from Table 1 separately for fathers and mothers (neglecting distinction be¬ 
tween boys and girls) are indicated in Tabic 3 

I'lic numbers are again drawn graphically in Figure 3, where the solid 
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Tun Rciation of Boys and Giris to Both Parents 
% 

35 

30 

25 

20 

15 

10 

5 

0 

TABLE 3 

The Relations or Chhdren 

Intimate Cool 

friendly Good Rescivcd strained 

To fathers 13 3 27.0 22 6 15 1 

To mothers 23,7 31 7 210 9 3 

line represents the relation of children (disregarding their sex) to fathers, and 
broken line to mothers. 

The differences are here more than obvious Tlie relation of children to 
their mothers is much more often intimate and good, rarely reserved, and 
even more rarely bad than the relation to fathers 

4 Discussion 

From our data is apparent the degree in which youths of 18-19 years of 
age have adapted themselves to their parents In this developmental period 
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IHB Relations of CniiDRrN to Fathers and Mothers 



of attaining maturity, only 8-16 per cent of the children have failed in 
building an appropriate attitude towards their paients, whereas the greater 
pait of them have succeeded m this task 

Our material docs not allow comparisons either with earlier ot with 
posterior stages of social development But if wc giant some value to the 
coininon assumptions as regards the difficulties in social adjustment during 
the period of puberty and early adolesencc, as they are referred to in woiks 
on this matter (2, 6, 9, 15) wc can conclude that the youths and maidens 
of 18-19 ye.us have already reached a fairly high degree in their piocess of 
social adaptation, at least as regards building a sound attitude tovvaids their 
parents, and that the girls aie in this respect higher than boys 

Our results throw also a peculiar light on Freudian theory of the so 
called QSdipus complex. Xhey seem to provide some evidence legarding 
father-child relationship It is proved that sons, unlike daughters, seldom 
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tend to be in good or intimate, but moie often in bad relation with their 
father The evidence is, however, lessened as icgards to the relations to¬ 
wards the mother Here again the sons tend to late below the daughters 
in good relations. The rule is, further, maintained in the bad relation, 
wheie the boys rate below the girls It is worthy to note that the sons 
show more “good” relations with then mothcis, wheieas the daughters tend 
to rate higher in intimate and friendly relations. 

According to our belief, the CEdipus complex docs not seem to be an 
effective factor in these relations as tlic data obtained show that the daugh- 
teis hold a special position generally Thev arc more sociable towards their 
fathers as well as towaids their mothers than the sons There is just one 
exception to this rule, and that is m the bad iclatioii towards the mothei The 
differences arc, however, slight 

Considering the data represented in Figure 3, it becomes clear that the 
mother is much closer to the children than the fathci in eveiy respect We 
may clarify this ciicuimtance in different ways Firstly, it reflects the 
fact that the mother spends much more tunc with hci childicn than the 
father She has, tlius, more opportunity to know them better, to be closer to 
them, to become intimate and friendly with them Secondly, the personal 
attitudes of fathers and mothers towards their children arc ceitainly diffeient 
The inotheis devote, even sacrifice themselves much moic for their children 
than the fatlicis The mothers have, thus, moie patience, moie under¬ 
standing than the fatheis. And, lastly, comes in consideration the role played 
by the father and mother in the family as a social institution The father 
has to woik generally outside the family, being employed in woiks that have 
nothing in common with the intimate contents of family life except the 
earning of money for maintenance of the family The mothei, on the 
other hand, dwells at home most of the day She is engaged mainly in 
tasks that are in closest touch with the vital interests of each member of 
the family, and so she becomes a link in the family life to which everybody 
IS closely attached Therefore, she has the oppoitunity of becoming more 
intimate, friendly, and good to each child in her family than the father 

D Rela'iions Towards Fatiifrs and Mothers Compared 

W'c have proceeded fuither to resolve one more question Is there any 
relationship between relations of childicn toward their fathers and toward 
then mothers? We have tried to throw some light on the question, having 
the intention to elucidate whether the child forms his relations towards both 
parents equally, oi in different ways If we put the question in anothei way, 
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Strained 9 5 19 0 31 0 23 8 23 8 47 6 85 7 9 6 100 

Total 66 35 142 53 121 49 86 18 415 
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we may ask, whetliei the child proceeds in building his relations towards his 
parents by correlation or by compensation. 

We tried to answer the question by comparing the data revealed with 
regard to the relationship to father and mother Table 4, constructed as a 
dichotomic table, shows the results of this work The rows in it indicate 
classes of relations towards mothers, the columns those towards fathers. 
Boys and girls are taken sepaiately. To each ftequency are added relative 
numbers in percentage Wc used for this purpose only the cases in which 
the relations to both parents were given. 

Regarding the table by rows we can follow that from 104 cases of boys 
having intimate relations to then mothers 31 have also intimate relations 
to then fathers, this makes 29.8 pci cent; 38 boys have good relations 
(36 5 per cent); 16 have teseived relations (IS 4 per cent) , and 19 of them 
have cool and strained relations to their fathers (18.3 per cent) In the same 
way IS analyzed the good, rcscived, and cool relation to mother and fathei 
in second, third, and fourth row respectively The figures for boys and girls 
are given separately. 

If the child-parent relations arc formed by the principle of correlation 
wc should expect ratlier high coincidences of equal classes of relationship. 
The figures in heavy types, howcvei, indicate that this is not the case 
The coincidence is just m one instance over 50 per cent, varying from 9 6 
to 52 3 per cent. The coefficients of contingency, computed from these 
figures, are for boys C =» 305, and for girls C .321 There is, thus, only 
a slight tendency to correlation between child-fathci and child-motlier rela¬ 
tionship 

For the sake of bettei insight into these facts, we have drawn the figures, 
given on Table 4, graphically in Figure 4 In the first part of it is repre¬ 
sented only the analysis of the intimate iclations of boys and girls to their 
mothers, and these aie divided into different degrees of relations towards 
their fathers (the numbeis of the first row in the table). The second part 
of diagram shows the same for the good relations to mothers (second row 
of the table), the third part the same for rescived, and the fourth part foi 
cool relationship (the third and fourth row in the Table 4) 

On looking at the fiist part of Figure 4 we see that only 29.8 per cent 
boys and 34 per cent girls have an intimate relation both to their mothers 
as well as to then fatheis. Of those who have intimate relations to their 
mothers 36.5 per cent boys and 32.1 per cent giils fall into the “good” rela¬ 
tion to their fathers, 15 4 per cent boys and 24 5 per cent giils into the 
“reseivcd”, and 18 3 per cent boj^ and 9.4 per cent girls into the "cool 



98 


JOURNAL 01- GENETIC PSYCHOLOGY 


Reiafions to Mothers 



S e V B V B u 

« ^ as - « « 

Reiations 10 Fathers 
FIGURE 4 


and strained ’’ According to this \vc may conclude that an intimate rela¬ 
tion of cbildrem to both parents is rather seldom, occuiring in no more tlinn 
one-lhird of the cases, the remaining two-thirds show that, although they 
are in intimate relations with mothers, they have a lower class relationship 
towards their fathers. The boys show a greater tendency to mcieasc the 
rule than the girls. 

The analysis of data in good and reserved relationships (second and thud 
part of Figure 4) show the same tendenq', though in somewhat lesser degree. 
The coincidence of equal classes of relations towards mother and father is 
there greater (40-50 per cent), but in spite of this, over one-half of the 
cases show bettei, or worse, lelations towards their fatheis than towards 
their mothers. 

The tendency stated above is strongly proved by analysis of cool ant.! 
strained relations of children towards mothers (part fouith of Figuie 4) 
'Fhcre are 35 7 per cent of boys and only 9.6 per cent of girls who have 
a cool relation towards both parents. The rest of them, 64.3 per cent boys 
and 90 4 per cent girls, though relations to their mothers are bad, liavc at 
least a reserved or even good and intimate relations to fathers The picture 
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remains the same when we take as the base the relations to 'fathers and 
analyze their frequency regarding tlie mothers 

We may, thercfoie, conclude that the relations of childicn to their parents 
form themselves in diffeient waj's with regaid to fathers and mothers 
We seem to be, in this lespect, nearer to compensation than to coirelation 
If we know that a youth is in intimate relation to his mother it is less 
probable that the relation to his father will also be intimate, and more prob¬ 
able that It will be worse, or, if we know that he is in cool or bad relation 
with his mothei the piobability of him having bcttci relations to his father 
IS far greatei than having the same relation as to )us mother The same 
counts vicc-veisa foi the lelation to fathers as regards relations to mothers 

Accoidingly, theie is little or no justification to speak about clnld-paient 
relationship in general, the relations of children being different towaids 
mothers and fathers, it is more justified to speak about chiUl-fathei, and 
cJnld-mothcr iclnlionships separately. And, if wc rcmembei tlic diffcicnces 
between boys and girls, shown m previous paragraplis, we seem even justified 
to speak sepaiately about boy-father, boy-mother, girl-fachcr, and girl-mothcr 
lelationships 

Oui statement, of course, is valid, inasmuch as the material studied allows 
We must keep m mmd that the study is based on answers of youths and 
maidens wlio have yet to reach then matuiity The conclusions drawn fiom 
the research of their answers, though interesting in themselves, cannot be 
consideied more than a coiuiibutlon to the complex psychological problem 
of child-paient relationship 


E Summary 

We may now summarize the results of our inquiiy in the following con¬ 
clusions 

1 As regards the frequency of diflfeicnl qualitative degrees or classes of 
child-paient relationship, we obtained this data more than onc-third of 
youths and nearly one-half of maidens depict their lelations towards then 
father as good oi even as intimate and friendly, a little over one-fifth of 
them depict it as lescrved (good but with some objections) , while onc- 
sixth of boys and one-eiglith of girls depict it as cool and strained 

2. Sex differences in child-parent relationship have been stated as follows 
((?) The girls are maikedly better in their relations to their fatliers 
than the boys 

(Zi) The girls are better also in their relations towaids mothers, with 
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one cmption in “cool and strained” lelations, in which boys are a little 
better than girls 

(c) . The gills are altogether more often m positive relation to both 
paicnts and more seldom hi lescived and cool relationship to both parents 
than the boys 

(d) The relations of cliildren of both sexes are more often intimate 
and good, and more seldom leserved and cool towards their mothers than 
they are towards their fathers. 

3 The relation of older children towards their paients arc shaped in 
different ways with regaid to the sex of the children and parents The 
chances of a child being in different relations with his iathcr and mother 
aie greater, as it is seldom that childicn bear the same relations to both 
parents. The uilc seems to be in this icspcct nearer to compensation than 
to correlation. 

I 
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CHILDREN’S INTERGROUP ATTITUDES* 

Avondale Public School, Cincintiali 


Rose Zeligs 


Psychologists, sociologists, and educators aic today focusing gieater atten¬ 
tion on the oiigin and meaning of picjiidicc, on its influence on human rela¬ 
tions, and on the need for intcrcultural education 

The puipose of this paper is to report a study of trends in children’s atti¬ 
tudes toward races, nationalities, and icligious groups, and factors causing 
changes m those attitudes Information concerning children’s intergroup 
attitudes should prove lielpful m understanding their oiigin and should give 
educatois a basis on which to build more favorable attitudes This study 
will deal with children’s Intergroup attitudes from 1931 to 1946. 

A The Subjects 

The subjects of this study were 200 Jewish, Gentile, and a few Negro, 
12-year-nld children studied in 1931, 12 of whom were followed up in 1933 
and 1937; 192 children of the same age and background studied m 1935, 
150 studied m 1942, 150 studied lu 1943; 174 studied m 1944, and 150 
studied m 1946 Tlicse children attended a suburban public school in Cin¬ 
cinnati where 82 per cent of the pupils were of the Jewish faith. They 
were above average in intcUigence and m socio-economic background There 
were also 42 Gentile l2-year-old children of another Cincinnati suburban 
school, 137 American Apache Indian childien ranging from 13 to 17 years 
in age, fiom Whitcrivci, Arizona, studied in 1934; 59 Cincinnati city high 
school students, 46 ruial noithcrn Ohio high school students, 23 delinquent 
girls; and 11 Seventh Day Adventist childien, studied in 1944 

B. Techniques and Procedures 

1 The techniques consisted of the Zeligs’ Intergroup Attitudes Test 
which requires the subjects to indicate their w'llhngness to accept members 
of each of 39 races and nationalities for the relationships of cousin, chum, 
loovimatcj playmate, neighbor, classmate, and schoolmate, by writing YES for 
the relationship and to express their unwillingness by writing no for the rela¬ 
tionship indicated The index of friendliness was computed by adding the 
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“yes’s” expressed by all the subiccts towaids each race and nationality and 
computing Its percentage of the total possible number of “yes’s.” The total 
number of “yI'S’s” on the entire test was used as the child's score in inter 
group fnentllincss. 

2. Intensive personal interviews were given during which the children 
were tested oially on the Intergroup Attitudes Test and asked to give rea¬ 
sons for their answeis They were also asked to name the laces and nation¬ 
alities they liked and disliked very much and to give reasons for their answers, 
also to tell of any pleasant or unpleasant cxpeiicnces they had had with 
members of otiier races and nationalities The data weie used to check 
the leliability of the Intergroup Attitudes Test and to gain children’s con¬ 
cepts, stereotypes, ideas, and knowledge of other races and nationalities and 
the factors on which they base their attitudes. 

3 The childien were asked to write true and interesting sentences about 
each of the 39 groups listed on the test. The data were used to get chil¬ 
dren’s concepts and stereotypes of races and nationalities 

4 The children were asked to think of the races and nationalities they 
liked and those they disliked most, to write them down and give reasons for 
their answers The data wcic used to find the most liked and disliked 
peoples and the children’s reasons for those feelings. 

5 The tester read the names of the races and nationalities listed on 
the Intergroup Attitudes Test and asked the children to wntc the word 
or phrase that came into their minds, especially words describing the appear¬ 
ance, character, or personality of the peoples mentioned The data were 
used to obtain children’s concepts and stereotypes. 

6. The tester read the names of the races and nationalities listed on the 
Intergroup Attitudes Test and asked the children to express their feelings 
toward members of each group by writing the number 7 fov Uke veiy 7iutc/i> 
<3 for like jnucli, 5 for lijccj 4 for don't mind. 3 for don't like. 2 for hate, and 
I foi hole iniuh The numbers for each race and nationality were added 
and their per cent of the highest possible total score was computed in order 
to obtain an index of friendliness by means of numerical values 

7. The children were asked to wiite compositions on “What I think of 
Americans,” and “If I could not be an American what othei ince or na¬ 
tionality I would choose to be and the reasons for my answer ” The data 
were quoted in order to get the children’s attitudes toward Americans and 
other peoples. 

8 After taking the Intergroup Attitudes Test the cluldien weie asked 
to go over the list and number from 1 to 5, in the order of their preferences. 
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the five races and nationalities they liked best, and to write the letters fiom 
/I to E before the five least-Iikcd peoples The data were used to find the 
most-liked and Jeast-liked peoples and to compare the results with data ob¬ 
tained by other methods 

C The Findings 
1 Genetal Ttendi 

The index of friendliness toward laces and nationalities expressed by the 
12-year-old children fiom 1931 to 1946 is given in Table 1 At all times 
JuieuLfin heads the list Changes from 1931 to 1935 showed downward 
trends for Getm/iUj German-Jew, and Japanese, and upward ticnds foi 
Czechoslovakian, Amencan-1 niban, Poitiitjiiese, and Italian Downwaid 
changes from 1935 to 1942 arc found for the Japanese and Italians There 
IS a geneial upwaid trend from 1935 to 1942 with a special increase in ac¬ 
ceptability for the Fthpino, Me\ican, Negio, Gtcek, Chinese, J-huigaiian, 
Canadian, Spanish, Finn, lush, and Russian Of these, the Spanish and 
Filipino went down again from 1942 to 1943, with an upward trend for the 
Danes, Gennans, Dutch, Noiuiegians, Chinese, Italians, and Poles Three 
of these, the Geimaiis, Danes, and Noiuiegians, were less acceptable in 1944 
than they were m 1943 There was also a downward trend for the Swedish, 
Poitngiiese, Aiab and Hindu Upwaid strides were made by the Italians, 
Japanese, Filipinos, and Ftench-Canadians. 

Most noticeable changes from 1944 to 1946 aic downward changes toward 
Russian and upward changes toward Japanese, Polish, and Italian With 
these exceptions, the gioiijis maintained about (he same lank from 1931 
to 1946 The most liked peoples aie Ameiican, English, Jew, Fiench, 
Canadian, lush, Russian, Hawaiian, and South Anteman Since many of the 
subjects were Jewish therefore Jew ranked high The rank or status of a 
race or nationality seems to be well set and not easily subject to change, 
though change does take place under the impact of a diamatic experience 
like war 

Correlations of scores on the Intergroup Attitudes Test with mental, emo¬ 
tional, and personality traits, educational achievement, and social background 
weie all low (4). 

2 Basic Patterns in the Enviiontnenl 

The reactions of the Apache American Indian children on the Intergroup 
Attitudes Test showed a pattern similar to that of the Jewish and Gentile 
children. The sixth-giadc children and the city and rural high school stu- 
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TABLE I 

Indpx of Friendliness Towards Various Pfoples Expressed dy Twelve-Ycar-Oid 

Children 


Race 01 ' 
nationaliiy 


1931 1935 


Pcf cent 

19+2 19+3 19++ 1946 


Ameiican 

English 

Jew 

Gerinnn Jew 

French 

Russian Jew 

Dutch 

German 

Canadian 

Irish 

Russian 

Japanese 

American Indinn 

Swedish 

Polish 

Norwegian 

Spnnisli 

Scotch 

French-Cnnadian 

Greek 

Mexican 

Italian 

Filipino 

Hungarian 

Chinese 

Roumanian 

Dane 

Turk 

Csechoslovciktan 

Bulgarian 

Portuguese 

Finn 

Arab 

Plindu 

Negro 

Bohemian 

Syrian 

Armenian 

Servian 

Mulatto 

Australian 

IliTwaiian 

Swiss 

South American 
Albanian 


95 

97 

9+ 

32 

84 

91 




80 

70 

62 

7+ 

69 

71 

73 

70 

79 

67 

62 

60 

6+ 

39 

35 

60 

57 

82 

55 

54 

73 

5+ 

55 

71 

53 

46 

27 

52 

58 

71 

52 

49 

62 

52 

50 

60 

50 

+7 

58 

50 

52 

71 

47 

48 

58 

46 

49 

59 

44 

47 

74 

43 

47 

76 

42 

49 

34 

39 

39 

81 

37 

38 

60 

36 

40 

65 

36 

37 

40 

35 

40 

37 

35 

37 

52 

31 

40 

53 

30 

33 

48 

28 

35 

49 

26 

32 

52 

24 

29 

40 

22 

24 

39 

21 

20 

49 

14 

19 

11 

11 

18 

23 

11 

11 

1 

11 

16 

1 

10 

9 

1 

— 

— 

_ 

— 

— 

— 

— 

— 

_ 

— 

— 

_ 

— 


__ 


100 

98 

100 

91 

91 

95 

90 

90 

97 

— 

— 

_ 

72 

71 

81 

— 

— 

_ 

75 

69 

77 

51 

4+ 

55 

86 

81 

86 

74 

72 

83 

78 

SO 

71 

28 

37 

58 

72 

70 

77 

68 

59 

72 

69 

61 

80 

72 

61 

65 

58 

65 

78 

64 

60 

75 

67 

55 

70 

69 

63 

66 

71 

73 

83 

43 

52 

70 

70 

55 

75 

52 

48 

61 

76 

75 

81 

47 

41 

56 

56 

43 

55 

52 

52 

67 

59 

52 

63 

48 

43 

55 

S3 

40 

56 

52 

33 

51 

47 

39 

52 

47 

30 

45 

44 

42 

57 

— 

— 

_ 

— 

— 

_ 

— 

— 

_ 

— 

— 

__ 

1 

3 

9 

77 

71 

77 

84 

77 

83 

79 

67 

77 

79 

29 

79 

29 

86 

23 


S Sin f th Jinking of ove. half the groups listed an the 

he ftc th ™ backgrounds, 

the fact that agreement is found m a large number of cases sug^sts th 
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existence of a pattern that is deeply ingrained in our children’s social environ¬ 
ment and IS molding their attitudes 

Little difference was found in the average scores on the Intergroup Atti¬ 
tudes Test between the sixth-grade children and the city high school stu¬ 
dents tested in 1944 The city children had a higher average score than 
the rural high school children. 

3. Follow-up of Petsonal Interviews 
A follow-up of 12 childien through tests and personal interviews given m 
1931, 1933, and 1937, shows only slight positive changes in test scores. 
I'hcir social distance toward the 39 races and nationalities remained rela¬ 
tively fixed More specific evidence of the unchanging attitudes is found in 
the leasons usually given by the subjects to explain their feelings, as indicated 
in Table 2. The reasons generally given for liking a race are personal 
membership in it or its similarity to one’s own race in language, customs, cul¬ 
ture, and coloi The children say. 

CH'B (Ctrl) 

1931. The American nationality Is naturally my favorite because it 
Is my own and one must be patriotic 

1933 Americans are very progressive in every way They are 
educated and they try to improve themselves They are very friendly, 
clunn, and make a goad appearance 

1937 The Americana show no haired to other countries but are very 
patriotic to America 

BUS (Ctrl) 

1931 1 like the English because they speak the same language we do 

1933 I like the English because they are like the Americans in cus¬ 
toms, dress, actions, and speech 

1937 I like the English race because they are so much like myself 
in customs .and manners. 

RJU. (Boy) 

1931, I want the Germans for every relationship I have studied them 
in geography, the way they talk and all about them They seem to be 
nice people 

1933 I don’t want the Germans for any relationship 1 have been 
hearing lately how they are killing the Jews and stopping their business 

1937 I hate the Germans because they are persecuting, torturing, and 
crushing the Jews 

BHF (Ctrl) 

1931 The Negro isn’t of my race of people Most of the time white 
people don't associate with Negroes They are not clean Some of the 
girls are rough and not careful when they play 



TABLE 2 

Races and Nationalities Most-Liked and Most-Disliked by Twelve Chiidrem Interviewed^ and Reasons 
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Arab Unfriendly toward Jews Riots against Jews Unfriendly toward Jews 

Ruthless 
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1933 I don't like tke Negro race I know the ones in om school are 
nwfiil wild They are an unclean, unpleasant race to have around 
1937 In some respects I dislike the Negro intensely hcniisc of their 
unclean ways of living, and yet, at times I pity them because people 
are so prejudiced against them 

Intensive interviews with 12-year-oId childicn yielded significant data on 
the reasons they give for their attitudes toward difterent races and nation¬ 
alities The factors arc given in Table 3 


TADLE 3 

Factors Children Consiobr As Bases foR Their Racial Attitudls 


1 

Customs 

16 

Citizenship 

2 

Costumes 

17 

Famous people 

3 

Cleanliness 

IS 

Cheerfulness 

4 

Difference m race oi nationality 

19 

Spoits 

5 

Language 

20 

Allies in war 

6 

Religion 

21 

Government and leaders 

7 

War-likenc88 or peace-loving 

22 

Good neighbors 

S 

Curiosity and adventHre 

23 

Sympatiiy nncl tolerance 

9 

Likeness to own people 

24 

Like all people 

10 

Character traits 

25 

Ideology 

IJ 

Civiluation and progress 

26 

Enemy 

12 

Physical appearance 

27 

Belonging to a certain race or 

13 

Thrift 


nationality 

14 

Education 

28 

Knowing them 

IS 

History and geograpliy 

29 

Studied about them 


From the children’s sentences, lists, and discussions of most-liked and least- 
liked peoples, and from then compositions, it was found that many factors 
given in 1931 by the children as the bases for tlicir mtergroup attitudes were 
also given by the children studied in 1942, 1943, 1944, and 1946 

Customs 

1931 The Dutch arc so quaint 1 like tlieir ways and customs They 
keep tlicir houses so cute, tidy, and clean. 

1942 I like the Spanish because of their music and dancing I like 
the Aniciicans because of their way of living 

1944, I like Cuba for their songs and dances I like India for their 
customs and costumes I like the way the Greeks dress 

Clenstliness 

1931 I like the Dutch They are very clean people, 

1943 I dislike the Negro because they are mostly dirtv 

Dijjerence in Race oi Nationality 

1931 I like Americans better than anyone They are our own people 
and arc the best 
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1941 As most people dv»hkc the Japanese, so <lo I These little yel- 
lov? people are the only kind that hove hate all through them 

1944 There ore no races that I hate or dislike very much There 
are a few that I don't like as well as others, but I guess I could get 
on with them all 

Religion 

1931. I think the Chinese are interesting I like the statues of their 
Gods that they worship 

1943 1 like the Jews and Christians because they believe in one 
God The Japanese and Germans have no fear of God 

Cnnosity and Adventme 

1931 I would like to have a Turk for a chum I would like to 
learn their ways and g.imes, their schools, lessons, and the way they 
write 

1944, I would like to live in Arabia for I would love its mysterious 
places 

Likeness to Own People 

1931. I like the Canadians. They are near us and like us, 

1944 The Canadians live very much like Americans. They wenr the 
same clothes and cat mostly American food. 

Charaeier Traits 

1931. I don't like the Russians because most of them are cruel You 
always read in stones how cruel the Cossacks are. 

1942 I like the Russian ways of living. They are willing to help one 
another. They never give up hope till their last breath 

Physual A ppearance 

1931, The Chinese are a war-like people I doh't like their looks, 

especially the way the men wear their hair in a braid down the back 

1944 Japan has sneaky, yellow people. They are very little and are 
just like snakes 

The influence of the second world war is reflected in the children’s favorable 
attitudes toward allies and unfavorable attitudes toward cneiny countries 
Impoitant factors considered m 1942-46 included the help given to the allies 
ia the war effort, having a free, democratic government, being able to endure 
the hardships of war and bombings, and having good governments and 
leaders 

The ideas expressed by the children in their compositions, sentences, and 
association tests in 1931 and 1944 were tabulated to note their concepts and 
stereotypes for each race and nationality mentioned Their reactions were 
grouped under Favorable, Unfavorable, Neutral, and Don't Know concepts 
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Tabic 4 gives the children’s favorable and unfavorable concepts of Spnni'-li for 
1931 and 1944. 


TABLE + 

Children's Favoradie and Unfavoradle Concepts or Spanish tor 1931 and 1944 



Favoiahle 1931 64% 


Favorable 1944 44% 

] 

Good dancers 

1 

Gay, jolly, nice, happy, fun-loving. 

2 

Like to sing 


swell, good 

3 

Like music 

2. 

Beautiful, bright, gay colors, slick 

4 

Like bright coloicd clothes 


dicssers, fans, Inces, long gowns, 

5 

Make beautiful shawls 


castanets 

6 

Dress nicely 

3 

Beautiful girls, shiny black hair, dark 

7, 

Are healthy 


eyes, flowers 

8 

Some want a republic 

4 

Guitars, music, singing, dancing, 

9 

Were great sailors 


rumba 

10 

Were great warriors 

5 

Fiestas 

11 

Country full of romance 

6 

Would like to be Spanish 

12 

Are gay 

7 

My friend 

13 

Are intelligent 

t. 

Nice language 

14 

Good traders 

9 

Explorers 

IS 

Have beautiful cities 

10. 

Once powerful 

16 

Gave Columbus ships 




Unfavorable 1931 15% 


Unfavorable 1944 8% 

1 

Like biiil-flghting 

1. 

Like bull-fighting 

2 

Gold-greedy In olden times 

2. 

Hot tempers 

3 

Have dark complexion 

3 

Wars, facists 

4 

Are an odd race 

4 

Foreigners 

S 

Cruel to captured Mexicans 

5 

Queer language and dress 



6 

Tricky, duty 


Space does not permit giving the children’s reactions to all tlic peoples 
listed.’- A comparison of the reaction of children in 1931 with those of 
other cliildien of the same age and backgiound in 1944 is helpful in noting 
trends, the degree to which racial and national stereotypes persist, and changes 
tliat have taken place. In many cases a number of the same concepts were 
given in 1931 and 1944, thus reflecting the set culture patterns and stereo¬ 
types of the children’s environment The trend is towards less sketchy 
pictures in 1944 than in 1931. 

In spite of war, hatred, and killing which have made up our children’s 
world lecently, they express greater sympathy and inteiest in all laccs and 
nationalities They are better informed and less fearful of the strange and 
different. The trend is towards a broader outlook, a greater interest and 
appreciation of all peoples, and a finer appreciation of the true meaning of 
democracy Although stereotypes still prevail, there aie fewer wrong and 

'Concepts of other races and nationalities are given in Rose Zeligs,’ Trends tji 
Children's Intei gi oup MdUiiudes, unpublished manuscript 
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gjotcsquc ideds, grwtcr inreiest, less fear, inoie curjosity and appreciation 
of people, customs, and cultures iliat arc diflerent Although they believe 
that liiimanity and civilization require ficedom, justice, and democracy for 
all, tlicv do not always express a feeling of equality with all peoples Some¬ 
times they express pity, sympathy, condescension, or tolerance Although the 
children do feel closer to people who arc similar to Ameiicaiis m color, 
culture, and language, the trend is toward a wider outlook. Children arc 
beginning to feel the need for realizing that we me living in One World 
and must accept IJiotherhood of man as a part of living together peacefully 
111 that woild 
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ADULT RECALL OF UNPLEASANT EXPERIENCES DURING 
THREE PERIODS OF CHILDHOOD* 

School of Etlncation, Syrmuse Univeisily 


Gkorge G Thompson and Sam L Witryol 


A. Introduction 

The pieliminaiy study reported in this paper was conducted to investigate 
the types of unpleasant experiences iccallcd by adults from three different 
periods of childhood The writers felt that such infoimation would be 
lielpful in defining certain aspects of Aineiican ciiltiire by pointing up some 
of the unpleasant events experienced in this society by childicn of different 
levels of maturity 

In 1933 Jersild, Maikey, and Jcisild (4) leportcd a study of "worst 
happenings” as iccallcd by 399 childicn between 5-12 ycais of age They 
found in the age range investigated that 74 5 per cent of all the responses 
obtained concerned bodily injury, illness, oi possibility of bodily injury 
No significant age or sex differences were found. The most striking finding 
in then study became apparent when "worst happenings” were compared 
with the fcais of the same children This comparison demonstrated that 
there is a "decided discrepancy between conditions which childien fear and 
conditions which are most likely to befall them in actual life ” The method 
of analysis used by these investigators to categorize "worst happenings” wai 
adapted foi use in the picscnt research. 

Many previous studies have been made of the effect of pleasantness and 
unpleasantness on learning and recall ^ There is general agreement la these 
studies that m free recall there is a grcatei piopoition of pleasant than of 
unpleasant associations However, thcic is also the happy finding that m 
everyday living there is a greater proportion of events that arc considered 
pleasant lathcr than unpleasant m feeling tone Thcic is some disagree¬ 
ment in the psychological literature as to the adequacy of recall of pleasant 
and unpleasant events, although a numbci of studies indicate that pleasant 
experiences arc recalled more readily The childhood experiences recalled 
as unpleasant by the adult subjects employed in the present research were un¬ 
doubtedly drawn fiom a large group of experiences subject to the selective 

•Received in the Editoriol Office on AAarch 8, 1947 

^Foi a critical review of these studies see Becbe-Centci (1) and Edwards (3) 
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influences of foigetting through retroactive inhibition and, perhaps, enio 
tional “repression.” However, there is no reason to believe that such for¬ 
getting or inhibition would operate differentially duimg the three periods 
of childhood selected for comparative study 

The tliree periods of cluldhood selected foi comparative purposes, were 
the first five years, the 6-12'year period, and the 12-18-year period This 
division of the first 18 years of life into three approximately equal segments 
was not entirely arbitrary, since such a tnpaititioii has been made frequently 
in the psychoanalytic literature. Also, from educational and sociological 
points of view these three periods of childhood liave been considered separ¬ 
able for study in terms of the different acculturation forces impinging on 
the child in the home, m the elementary school, and in the secondary scliool 
and tile more formalized social groupings of this period 

B Experimental Procedure 

1 . Subfuis 

The 5’s Were all female college students between 18 and 24 years of age. 
Fifty S’s served for each of the three experimental groups The mean, range, 
and SD respectively of the chronological ages of each group were as follows’ 
(a) group recalling unpleasant experiences occurring during the first five 
years of life, 20 2, 18-24, 1 4; (i) during the 6-12 pciiod of life, 20 7, 
18-24, 1.5; (c) during the 12-l8-ycar period of life, 20.3, 18-24, 1.5. There 
is some reason to believe from the information available that these three 
groups were representative samples of a population of female college stu¬ 
dents enrolled in upper division courses of a large university. They came 
from homes above average with respect to socio-economic status and educa¬ 
tion of parents. As such, they probably represent a sampling of young 
women reared in homes providing above average physical care and educational- 
social opportunities. 

2 Jnstruciions 

The method used to collect these data was adapted from Bousfield and 
Sedgewick (2) and is similar to the procedure followed previously by one 
of the present writers (5) Since in this research it was the content of the 
expel iences that was to be studied rather than the relative rates of pro¬ 
ducing responses, the calling of time at two-minute intervals served no pur¬ 
pose except to keep the 5’s involved in the task of recalling unpleasant 
experiences 
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The 5’s wetc supplied with a pencil .iiid a sheet of 8^” x U” papei 
Each 5 was then asked to write her age at the top of the sheet of paper. 
When this had been completed the following instructions were given 

This experiment is being conducted in order to find ont something 
about a ceitain type of thinking It will consist of a problem similar to 
the following I might ask you to write all the names of animals voii 
could tliiiik of, and you might write horse, rabbit, lion, and so on 
You aie not being asked actually to do tins, but if you were, you would 
proceed by writing the names of animals in a column at the left of youi 
sheet of papei At intervals I would say, “Diaw a line'’ On Kcaiing 
this aignnl you would diaw a horuontal line Ijc1o\y the last name you 
had written and then continue writing the names of nioie animals 
(Experimenter illustrates procedure to be followed on blackboard) It 
you had thought of no new n.nncs since the last instruction, "Draw a 
line," you would draw another line anyway (Expciimenter again illus¬ 
trates on blackboard) You are to begin writing as soon ns I tell 
you whtU kind of things you aic to do 

The cxiierimciiter answcicd all questions about the procedure. He then 
gave one of the following ehice types of instructions 

'T) Now I am going to ask you to list as many as you can of the 
unpleasant things that happened to you dunng the first five yenis of youi 
life, Youi responses may be in the form of words, phrases, or short 
sentences Please leinembei to draw a line below yoiit last response when¬ 
ever I say, 'Draw 4 line’ You may begin 2) of the iiupleasanl 
things that happened to you when you weie between six and twelve 
yeais of ago 3) of the unpleasant things that happened to you 
when you were between 12 and 18 yeais of age " 

A» soon as the experimcntei had given the mstiuctions, he started a stop 
watch. At intervals of two minutes the cxperiinciitcr gave the signal, “Dravv 
a line" The experiment was conducted foi a 20-minute peiiod, ptoviding 
10 two-minute intervals of writing. 

Each group of subjects served in only one of the experimental groups, 
as the data of the second writing session would have been subject to practice 
effects 

C Results 
1 Analym of Data 

As previously indicated, the categpnes used by Jecsild, Markey, and Jersild 
(4) III analyzing "worst happenings" reported by children were employed on a 
tentative basis to analyze the present data In the prehminaiy analysis new cate¬ 
gories were added and all of the categories chosen for the final analysis were 
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defined by drawing sample responses from the 5’s papers. On the final list 
tvvo persons working independently shovved an agreement of 92, 95, and 94 
per cent in the classification of 200 responses from each of the periods of 
childhood studied 

After the final categories wcie selected and so defined by examples that 
observer reliability was substantially high, one of the experimenters analyzed 
all of the responses of the 150 S*s into the following categories 

1 1‘AiNFUl INJURIFS broke iny leg, cut my forehead in fall, fell down 
and hurt my back, sjirained my ankle, cutting finger with razor, burned 
finger on stove, fell off high fence, falling down stans, cut my hand 
on lin can, cut leg'open m a fall, broke my arm, bruised in an automo¬ 
bile accident, stepped on a long nail, burned badly by a firecracker, fell 
off pony and broke my elbow, deep head cut, sprained my arm, cut my 
knee badly, fell on my head on a big rock 

2 SENSORY iKRiTATtONS taking bad-tasting medicine, having to eat 
food I didn’t like, getting soap in my eyes, taking castor oil, having to 
take Milk of Magnesia, having to take medicine a )nt, Jiaving to 
walk to scliaoi on very cold mornings, had hives, friend who had hali¬ 
tosis, being terribly hot one summer in the city, cleaning lady with 
terrible body odor, dead cat under back porch, had to eat spinach, had 
to take cod liver oil, walking barefoot on cinders, had cramps with 
menstruation 

i, ILLNESS, having chicken pox, being sick, hnd diphtheria and 
measles, had scnilet fever, having ear aches, caught pneumonia one 
summer, almost choked to death with whooping cough, nhscesses in both 
cars, sickness from childhood diseases, having bad colds n lot, had 
a tape-worm, sick to my stomach a lot, ptomaine poisoning, had a pain¬ 
ful mouth disease, having mumps 

4 loss OF PERSONAL PROPEBTY brother breaking my dolls, doll carnage 
stolen, my pet dog died, my dog was shot for killing chickens, got a 
permanent stain on my best dress, lost a valuable ring, a boy threw 
my ram hat down the sewer, bicycle run over by our car, puppy was 
killed, lost my sorority pin, losing a sentimental object, cat died, lost 
my glasses, lost watch given as graduation gift, ripping my new dress 
on a fence 

5 CORPORAL PUNISHMENT getting a Spanking, getting spanking from 
grandmother for not minding, was spanked by my fathci, was spanked 
good for climbing on garage roof, got my only spanking, whipped for 
smoking, teacher shook me for passing notes, mother slapped me for 
spilling water all over front room rug, older sister spanked me for 
spilling her perfume, slapped by mother for talking back, father shook 
me for staying out too late, teacher hit me in class 

6. ATTACKED BY ANIMA.LS old rooster flogged me, dog bit me, wasp 
stung me, snake twined around my leg, got stung by a hornet, chased 
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by n bull, chnsccl by a Inrge bulldog, horse snapped nt ntc when I tiled 
to pet him, turkey gobbler chased me into the house, neighbor's dog 
bit me, being knocked down by ,i large dog 

7 FORCED ro DO UN PLEASANT THINGS being put to bed for punishment, 
having to take imps, being sent to principal’s odlcc for punishment, 
had to practice on cornet, having to go to hed before my sister, sent to 
bed 'Without supper, had to wear clothes until worn out, having to 
wash dishes, forced to practice piano lessons, had to practice music 
lessons, having to kiss iclativcs, being sent to cloakroom for Iniighing, 
sat 111 corner for punishment, being sene home from school, Imving to 
wear brace on my teeth, having to eat foods 1 didn’t like, 

8 viRDAtiY nisciPLiNCD getting “yelled at” bv parents, being “bawled 
out” by mother for missing supper, severe ‘‘bawling out’^ by teacher, 
“bawled out” for not showclmg snow off walks, scolded by teacher for 
whispeiing, teacher said I didn't work up to my ability, often threatened 
with punishment, mother scolding me, father yelling at me, scolded be¬ 
cause of n dirty neck, serious reprimand for ssvcnnng 

9 rtCLiNCS OF GUILT tlifcw a rock and hit iny baby brolhci, hit my 
sister with a brick and felt bad, stole some cookies from pantry shelf, 
slapped baby brother and he fell downstair^ $ct hie to haystack anti 
didn’t tell, stole and lied and felt guilty, cheated on spelling test, 
saying I had gone to Sunday School when I hadn't, wouldn't do the 
dishes when mother was ill, calling my girl friend a name and feeling 
sorry, said some bad things nboiit my best friend to some otltei girls, 
being bad and feeling sorry 

10 TCASuo OR RiDicuLrn being ridiculed by children who could play 
games belter, teased by brother because I was fat, ridiculed by teacher 
in front of class, made fun of because afraid of water, children 
teased me because 1 had to wear overshoes to school, fiiend*i laugh at 
me for my fear of climbing, being called awkward bv older brother, 
teased because of my size, kids made fun of niy pigtails, tcnclici made 
me sing alone and class “tittered” 

11 PERSISTENT PEARS afmid my father would <Ue, fcni of dogs, 
feai of being left alone, fear of snakes, fear of storms, afinid of the 
dark, afraid of policemen, fear of frequent t|uarrcls between parents, 
fccir of strange men, fear of being sick, fear of tliunder and lightning, 
fear of doctors and dentists, being afraid of teachers, fear of failing 
in school, afinid I wouldn’t be liked, fear of mother's dying, fear of 
having to go to poorhoiise 

12 FIGHTING WITH PEERS boy hit mc in c>c with snowball and I 
chfised him, fights with my sister, neighbor girl and I pulled each other's 
hair, gelling beat up by a boy, lights •with other children, big quarrel 
with best girl friend, older girl slapped me and I kicked her, argu¬ 
ments with certain playmates, had frequent fights with boy next door, 
quarrel with niy best friend, quarreled with mv roommate, 
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13 VISITS TO DOCTORS liavmg doctoi’s ex.amtiiation, liad tonsils le- 
movcd, had my fuse tooth pulled, tonsil operation, had appendix out, 
visits to the doctor and denliat, having doctor give me shots, doctoi 
corning to house, having my nnn set, having some teeth filled, having 
an eai operation, had an electric needle treat a wart 

14, DHATHS OF RBLATiVfis AND FRIENDS, my uncIc died, friend killed 
in an auto accident, father died, boy fiiend killed in wai, mother died 
when I was 13, father killed in an accident, sister died of pneumonia, 
mother died when baby brother was born, best girl friend was killed, 
mothei died, high school friend killed in action, my grandinothei died 

15 SCHOOI. FAiiURE bad grades, got a "D" in science, science re¬ 
pent, got nil "F” first term in high school, flunked I.atm I, failed my 
ciicmistiy legents, received low marks in English I, flunked sevetal tests, 
failing to get class assignments in, got 65 m histoty, got arithmetic 
piflkleniB wrong and ciicd, had to stay after school to study spelling, 
bad maika iii school 

Id. REFUSED DCSIREO OBJECTS refused a party dress and cried, not 
allowed to cat candy for a year, lack of new dicss, icfueal of desiied 
toy, not allowed to go to movies, couldn’t take dancing lessons, not 
permitted to skate on lake, being denied new shoes, not getting n bicycle, 
refused admission to a certain college, not getting jnio n 8ororit>, 
didn’t get to take summer vacation, not hoving nn adcciuatc allowance, 
couldn’t go with a certain boy I liked 

17 loss OF FKIENOS best friend moved away, a girl bioke up n friend¬ 
ship between me and another girl, disapproval of a once-good friend, 
my favorite high school teacher left, lost best giil friend, broken friend¬ 
ship, best friend quit school, old friend moved to another town, my 
favorite sister getting married and leaving home, serious argument 
with friend over another fiiend, had a fight with my best friend, 
moving away from my friviids 

18 0UARREL9 WITH PARENTS, very seiious argument with family, 
f.imily quarrels over my boy friends, aigued with mother, fight with 
mother over not wearing long stockings, argument with dad over going 
horseback riding, fight with dad about staying out until eleven, quancl 
with parents over a certain boy friend, had a bad argument with mother 

19. BROKE UP WITH BOY FRICND’ biokcn engagement, broke up with 
boy friend in senior year, dropped friend who wanted to ''neck” all the 
time, lost a boy friend, quit going with boy after two years, broke up 
with boy because he drank, boy friend became engaged to someone else, 
lost a hoy friend without knowing why 

20 lEBLlNCS OF INFERIORITY being constantly reminded of my m- 
ferioritv, led a discussion and couldn't hold inteiest of otheis, couldn’t 
learn to ride a bicycle, felt ashamed when I had to wear braces on teeth, 
having feelings of Inferiority about size, having girls tell me what was 
the matter with me, felt inferior because I was so fat, feeling that I was 
homely, feeling that I was dumb 
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21, vvnNEaarn accidents saw a friend killed in an accident, my clog 
was run over when he was following me, saw Cocoanut Grove fire, 
sa» a man killed, saw two cars crash and a woman killed, saw a 
friend shot in leg in accident, saw my mother cut hand and fainted 

22 LACK OF POPULARITY being Ignored by person I liked very much, 
not getting initiated into high school soroiity, wasn’t popular witli other 
girls, wasn't invited to high school prom, lost a high school election, 
few friends because we moved so much, unfriendliness of girls in new 
school, wasn't asked to a certain party, no boy friends 

23 UNCLASSIFIED responses not falling into the above categoiics 

2. Ftndtngi 

Available foi analysis weic 721 responses lecalled fiom the first five 
yenis of life, 803 respoines lecallcd fiom the nge range of six to 12 ycais, 
and 735 icsponses recalled fiom the age lange of 12 to 18 years Since 
there were laigc individual differences in the production of unpleasant ex- 
peiienccs, a largei population of 5*s would piobably be desirable in any 
future study of tins type in which detailed analyses were dcsiicd. Howevei, 
the writeis believe that the present populations were sufficiently laige to 
demonstrate significant group trends 

The lesulcs of the analysis of these responses into categories arc presented 
in Table 1 in percentage form. Included in the first six categories are those 
linpleasanc experiences tiiat the adult iS’s recalled more frequently from the 
first five years of life. Categories seven to 13 include unpleasant experiences 
that the adult S's recalled more frequently from the age range six to 12 
years. Included in categories 14 to 22 aie those unpleasant experiences that 
the adult <S’s recalled more frequently from the age range 12 to 18 than 
from cither of the other two segments of childhood It may be seen that 
approximately 10 pei cent of the responses did not fall into any of the 
categoiies selected for the analysis 

Significant compaiisons can readily be made by a cursoiy study of this table 
Howevei, in order to facilitate such compaiisons among the thiee levels of 
chronological maturity, ceitain of the items have been combined into what 
appear to be psychologically meaningful clusteis. 

The first of these clusters includes the following types of unpleasant 
experiences painful injuries, sensory irritations, illness, coiporal punishment, 
and attacked by animals. Foi the pui poses of descriptive exposition, this 
cluster has been called “unpleasant or painful sensory-and-emotional experi¬ 
ences ” Presented in Figuie 1 is a comparison of the frequency of recall 
of the Items constituting this cluster in the thiee clironological-age periods 
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TABLE 1 



PfRCENTAGE OF RESPONSES IN IIIE 

22 Categories 

OF Unpleasant Experiences 


Types of unpleasant During first five 

During 6-12- 

During 12-18 


items recalled ycais of life 

year peilod 

year period 

1 

Painful Injuries 

10 0% 

7 6% 

6‘i-% 

2 

Sensory Irritations 

3 9 

1 b 

0 I 

3 

I llnesa 

84 

49 

5 1 

+ 

Loss of Personal Property 

8 4 

4 3 

34 

S 

Corporal Punishment 

73 

7 1 

1 0 

6 

Attacked bv Animals 

6 1 

1 1 

00 

7. 

1‘orced to Do Unpleasant Things 

49 

152 

3 4 

S 

Verbally Disciplined 

28 

99 

4 1 

9 

Peelings of Guilt 

4 9 

7,6 

2 1 

10 

'I'casecl or Ridiculed 

2 8 

49 

2 5 

11 

Persistent Fears 

44 

49 

1 4 

12 

Fighting with Peers 

2.2 

43 

14 

13 

Visits to Doctors 

28 

3.3 

1 0 

14 

Deaths of Relatives and Friends 

1 6 

16 

9 7 

15, 

School Failure 

1 7 

49 

S 3 

16 

Refused Desired Objects 

44 

49 

8 3 

17 

Loss of Friends 

2.8 

3 3 

8 0 

18 

Quarrels witli Parents 

00 

05 

5 4 

19 

Broke Up With Boy Friend 

00 

00 

49 

20. 

Feelings of Inferiority 

00 

00 

49 

21 

Witnessed Accidents 

28 

0 5 

3 4 

22, 

I ack of Popularity 

00 

00 

34 

23 

Unclassified (All Others) 

12 8 

76 

11 8 


Total 

lOOO 

100 0 

100 0 


FSRCBKT OF TOTAL ITEFIS RECALLS 



0 fO 

20 

39 VO 

50 


FTBSr 5 KABa 


6-12 mns 


12-18 l&ARS 


„ FIGURE 1 

Unpifasant or Painful Sensuky-amd-Emotional Experiences 
[Includes painful injuries (!), sensory irritations (2), illness (3), corporal 
punishment (5), and attacked by animals (6) ] 
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studied It may be seen that this cluster of unpleasant cxpenciKcs was ic- 
called most frequently fiom the first five years of life The following 
diff/(Tdiii latios were obtained* first five years vs 6-12 years, 7 03, first 
five years vs 12-18 years, 12 2, 6-12 year^ vs 12-18 ycais, 4 8+ One can 
reject the null hypothesis at less than the 1 per cent level of confidence foi 
all three of these comparisons It appears fiom these icsults that adult Ss 
look upon the fust five ycais of life as a period fraught with painful sensory 
experiences The experiences that piedoininate duiing this time of life aic 
less complex and closer to a pine sensation basis than the unpleasant ex- 
peiienccs recalled most frequently fiom the other two chionological periods 
The second of these clusteis includes the following types of unpleasant 
expenences forced to do unpleasant things, verbally disciplined, feelings of 
guilt, teased or ridiculed, and fighting with peers This cluster has been 
named "unpleasant experiences during piocess of learning to live m a social 
world” In Figuie 2 is presented a compaiison of the frequency of recall 

PBROBKT OP TOTAL ITEHd aiCAUIB 


PIR8T 5 


6‘IS lEARS 


12-18 TEARS 



FIGURE 2 

UNIMIASANT EXPrRlFNCFS DURING PROCbSS OF LEARNING TO LIVE A SOCIAI WORID 
foSd m do unpleasnn. ihings (7). vcibally d.sc.pUu.d (8 cdiRg. of 
Emit (9), teamed or ridiculed (10), and lighting with peers (12)1 


of the Items constituting this cluster in the three age groups Ihis cluster 
of unpleasant experiences was lecalled most frequently from the 6-12-year 
period of life. The following diff/aaiff ratios were obtained 6-12 years 
vs first five years, 10 03, 6-12 veais vs 12-18 years, 12 31, first five year^ 
vs 12-18 years 2,03 One can reject the null hypothesis at less than the 
1 per cent level of confidence for the 6-12 years vs 12-18 years compaiison, 
and for the 6-12 years vs first five years comparison. Fiom these results 
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one can conclude that unpleasant experiences involving social conflict are 
more frequent during the 6-12-year peiiod ot life During this period of 
learning to live with others and to conform to established social ways of 
life the child is fiequcntly placed in conflict situations that have an uii- 
pleasniit aftective coloring. He is forced to do many tilings by direct instiuc- 
tion and by more subtle social pressuies, and feels guilty wlien he does not 
confoim to tlie demands of the social groups to which he belongs. The 
child during the 6-12-year period of life has moved beyond the stage of 
"aches and pains’’ to another stage of "learning the social rules ’’ 

Tlie tlurd of these clusters includes the following types of unpleasant 
experiences deaths of relatives and fiicnds, school failure, loss of friends, 
qunriels with parents, broke up with boy friends, feelings of inferiority and 
lack of populaiity. For descriptive purposes this cluster has been called 
"unpleasant experiences generating feelings of inadequacy and insecurity," 
A comparison of the frequency of iccall of the items constituting this cluster 
in the three age gioups is presented m Figure 3. Tins giouping of unpleasant 


PStCBRT or TOTAL 1TD13 HECAIliB:) 



FIGURE 3 

UNPLEmNT Experiences Generating Ffelihgs of Inaorquacy anu Insecurity 
[Includes' clenths of relatives and friends (14), school failure (15), loss of friends 
(17), quarrels with parents (IS), broke up with boy friend (19), feelings of 
inferlorily (20), and l.ick of popularity (22) ] 

experiences was recalled most frequently from the 12-18-year pciiod of life. 
The following ratios were obtained 12-18 years vs first five years, 

17 70; 12-18 years vs. 6-12 years, 15 21 , 6-12 years vs. first five years, 2 52 
One can reject the null hypothesis at lew than the I per cent level of confi¬ 
dence for both the 12-18 years vs first five years and the 12-18 years vs. 6-12 
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years comparisons. From these lesults one can conclude that unpleasant 
experiences involving feelings of insecurity and social inadequacy are more 
frequent during the 12'18-year period of life During this period of life 
the individual is aware of his social and emotional dependence on other people 
He is also aware of himself as a person whom otlier people evaluate in teims 
of achievement, popularity, and desiiability as a friend. He is fiequcntly 
in conflict with his parents, yet is still highly dependent on them foi social 
and emotional support. The individual during the 12-18'year period of life 
lias moved bej'ond the stage of “aches and pains” and the stage of “learning 
the social rules” to another stage of “attempting to gam, and maintain a satis¬ 
factory level of personal status m a soci.il world “ 

An inteiesting and fiuitful extension of this study would be an investiga¬ 
tion of the unpleasant experiences recalled by older 5*8 from various other 
periods of life; eg, 18-24, 24-30, 30-36, etc, years of life Especially in- 
tcicsting would be an investigation of the 18-30-ycai span of development 
during which permanent heteiosexiial and economic adjustments aie usually 
made 

D. Discussion 

Tile findings reported in this paper agree with some of the common-sense 
observations that one makes in watching children develop in our culture. 
They also agicc with some of the psychoanalytic reports, as they should, since 
the data collected in this study were obtained by a procedure somewhat simi¬ 
lar to certain psychoanalytic interview methods It appears to the present 
writeis that the experimental proceduie used in this research has piomising 
possibilities for investigating psychological conflicts typical m oui cultuie 
foi vaiious chionological age gioups. 

This method of studying culture piovidcs an indirect approach to the prob¬ 
lems of individuals as they develop in oui society It may be that the study of 
psychological conflicts mediating a negative affective experience places the 
individual less "on guard” than asking him to list or check his problems A 
questionnaire on problems may be a difficult and unpleasant experience for the 
person who doesn’t like to face reality. At least, the present procedure 
might be given a trial in situations where the individual needs psychological 
support and is as yet unable to come face-to-facc with the pioblems that are, 
and have been perplexing hiin for some time The research possibilities of 
this method have previously been indicated m this paper For example, one 
might ask people of various age levels to list all of the unpleasant experi¬ 
ences they have had m the last five years. This procedure would throw light 
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on the conflicts of cliftercnt age gioups and also iome of the common conflicts 
imposed on people of all ages by certain sociological, economic, and political 
(lends, eg, wars, depressions, etc 

The results obtained in this study are of interest from a theoretical point 
of view, however, m addition, they also bear intriguing practical implications 
for the 6-12-year and I2-18*year periods It seems entirely possible in oiir 
culture that too much emphasis has been placed on enfoiced social learning 
during the 6-l2-j'eai period Perhaps, the socialization process during this 
stage of development could be fostered just as effectively and with fewer 
psychological conflicts if approached from a more positive angle than fioni 
the lestrictivc <uid compulsory point of view mirrored by the present finding' 
It may be that iii our culture the individual is being “foiced” too lapidly to 
adapt himself to the current social rules and conventions—a parallel to this 
being the extreme emphasis on early toilet training for the young child that 
was accepted procedure some few vears past 

It is also possible, as a variety of writers have pointed out, that many of 
the problems peculiar to the 12-18-ycar period of life may be partially a 
derivative of the educational, social, and economic philosophy prevalent in 
this country “You can be at the top of your class,” "it’s personality that 
counts,” and a iiost of similarly mane keys to successful living may be suffi 
cient to make the half-boy-half-man during the 12-18-year peiiod feel in- 
sccuie and inadequate Certainly modern advertising with its warning ad¬ 
monition against bad breath, oftcnsivc body odor, dull teeth, sallow com¬ 
plexion, etc., is enough to make even adults feel the threat of loss of social 
status Perhaps parents, teachers, and other counselors of 12-18-vcar youth 
need to instigate counteractive measures to build up the individuals sense of 
personal worth and to help him set up levels of aspiration in work and social 
affair* that arc coniiueiisurate with Ins abilities and needs One could com¬ 
ment half-facctiously and half-seiiously that in such a program of education 
one might be forced to icsort to counter-propaganda of the type that is so 
effective in promoting the sale of certain brands of soap and toothpaste! 

Diese suggestions do not flow diiectly from the results of this preliminarv 
study However, on the basis of the present finding^ and the results of similar 
research, a strong case can be built for a few ot these suggestions It is 
apparent, at least, to many careful observers in the field of child development 
that the child in our culture is confronted with problems and conflicts need 
less in number and broad m scope It is also evident from statistics on mental 
health in this country that a fairly large number of individuals fail m their 
attempts to adjust to the complex demands of our society There are 
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sound bases for argument that during these foimative and more plastic yean 
of development satisfactory adjustment to oui society should be within the 
reach of as many individuals as possible. 

E. Summary 

The present preliminary study was conducted to investigate the types of 
unpleasant expciiences that adult subjects lecall most frequently from thiee 
periods of childhood the first five years, 6-12-ycar peiiod, and 12'18-year 
period Three gioups of 50 adult subjects wcie asked to recall foi 20 minutes 
unpleasant experiences fiom these periods of development The icsults 
of an analysis of these data demonstrate several interesting trends From 
the first five years of life adult subjects recalled more unpleasant cxpeii- 
cnces of the “pam-and-unp(easant-scnsation” type Fiom the 6-12'year period 
adult subjects lecalled more unpleasant experiences related to “learning to 
live in a social world” From the I2-18-yc4ir period the adult subjects re¬ 
called more unpleasant expciicnces genciating “feelings of inadequacy and 
msccuiity.” 

The potentialities of this research protcduie for investigating psychologi¬ 
cal conflicts thioughout the life span are discussed Also discussed are 
certain practical implications of these findings for parents, teachers, and other 
counselors of youth 
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CRITICAL REVIEWS OF RECENT BOOKS 


The Journal of Getieiic Psycholoffy, 1948, 72, 127-135 

(IFolff, ly 'The Petsnnahfy of the Pteschool Chili! The Child’s Semch 
fot His Self New Yoik Giitne Stiatton, 1946 Pp 341 ) 


RfiviEWED BY Louise Caies Ames 


This volume represents an attempt to approach the hidden forces and 
motivations of child behavior In a search for some kind of thcoictical 
stuictiirc of the personality of the preschool child, the author has designed 
new experiinents to explore the expicssive bchavioi of children m their 
spontaneous, verbal, grapinc, and dramatic expicssions He feels that all 
expressions of personality by the young child are variations on one theme ■. 
the child’s search for lus self The child does not explore the world onlj 
in order' to gam knowledge, but also to diffcientiate himself from his 
environment 

The entire investigation centers upon this one mam problem the develop¬ 
ment of the self. The writer furthei feels strongly that the two worlds m 
winch the young child and the adult live arc isolated from each other and 
are almost entirely different, so that the child’s thought processes, his emo¬ 
tional world, Ins social life cannot he evaluated from tile standards of the 
adult, but have to be understood from the child’s own culture. But, neither 
similarities nor dissimilarities (between adult and child behavioi) can be in¬ 
ferred from surface behavior—we need an exploration of the depth of 
peisonality 

In attempting to explore the child’s inner personality this investigator used 
methods by which the child “was stimulated to a 'piojection' of his per¬ 
sonality, just as an image is projected upon a screen.” This approach to the 
depth of personality by means of experiments is called “Experimental depth 
psychology ” 

The book consists of three sections, somewhat uneven in treatment Part 
One entitled “Observation” deals with the mind of child and adult, the 
emotion of child and adult, the first characteristics of social life, and the 
child’s concept of reality This entiie section is written in an entertaining 
style, and makes agreeable reading, but it is of questionable value to the 
scientific readei since it is extremely sketchy. The treatment of birth (p. 
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72) and of death (p 75) are examples of the level at which this material 
IS presented. In regard to death foi example, one brief paragraph states 
that there are "two difterent kinds of approach to the problem of death” 
one IS the realistic and one is the imaginative, and that many children of the 
imaginative type "do not like to consider realistically the problem of death 
but continue to consider it as a state of dreaming fiom which one can 
awake.” This extremely sketchy information, which covers the giound 
neitlier for difterent types of pcisonahty noi for different age levels in the 
development of concepts of death, is followed by a single example of one 
cinid’s conveisation with his mother about death In this fashion many 
topics aie coveied, but very few adequately 
Section two, "JExpcrimcntation,” describes, with many pictorial and vcibal 
illustrations, tlie basic method of studying the depth psychology of children, 
that is, eliciting their spontaneous drawing and then inteiprcting the cliild’s 
personality from this drawing, considering not only the content and form 
of the drawing but also the chaiactcr, direction, and texture of strokes, and 
particularly taking into account the child’s own verbalization about his diaw- 
mg Particular emphasis is placed on the child’s diawing of his family 
group The autlior also develops, with illustrations, his concept of the 
rhythm quotient, a concept which he has previously presented and which he 
considers valuable in determining the pcisonahty of tlic person diawing 
In this section of the book the author labors his point that the methods of 
depth psychology are necessary since the ordinary intelligence test almost com¬ 
pletely fails to give us valid information about the child. He feels that 
intelligence tests .is curiently given are inadequate because they do not 
approach the whole personality of the child, they do not ])redict future be- 
liavioi and achievements, the child’s emotions may color his answers, the child 
may give a "wrong” response because he is imaginative, i espouses vary 
depending on the child’s "adjustment” to the examination situation, and 
because they do not test the structure of the child but rather what the 
adult expects of an artificial,child Aiiv or all of these objections may be 
true of static intelligence tests statically given, but this reviewer does not 
believe that they .lie neccss.\nly true of a flexible developmental scale 
applied with reasonable clinical insight by a competent examiner Such a 
scale can be nearly as flexible and productwe as the methods described ui 
the present volume, but has the additional value that it is probably simpler to 
teach to examiners in training (Wolft indicates—page 222—the long period 
of training required for an examiner using his methods to tram himselt 
in the empathy which must overcome his natural inner resistances), it yields 
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data in an objective workable foim, and it explores more compiehensivelv 
the many diftcient aspects of a child’s behavior, not just drawing behavioi 
alone 

In particular, does Wolff object to using drawings, such as drawings 
of a man, as tests of intelligence. It seems to this leviewei that a full 
appreciation of the remaikable similaiities in development, from child to child, 
as the drawings of a man, "incomplete man," or even of simple geometric 
foims, evolve from veai to veai in any one cliild, would give respect for the 
basic developmental factois (or true indicators of intellectual maturation or 
development) which undcrly the child’s cre.itive products, m spite of indi¬ 
vidual elaborations which any one child may produce. Even in regard to 
elaborations (of strokes and words) it is nccessaiy always to keep develop¬ 
ment sequences firmly in mind since wc know tliat the 4-year-old (for in¬ 
stance) typically eiaboiates with grcatei vcisatility tlian accuracy, and theic- 
foie anyone should be cautious about taking the claboiations of a 4-ycar-old 
at full face value 

Part Three, "Theory,” discusses principles of children’s art, the educa¬ 
tional bridge between the worlds of the child and the adult, and methods 
in child psychology. This m some ways seems to the present reviewer to 
be the best section of the book The chapter on the educational bridge be¬ 
tween child and adult is outstanding This chapter gives an interesting 
analysis of the various psychological approaches to the child contrasted 
with Wolft’s own appioach; extremely interesting comments about the illu¬ 
sion of happy childhood, about parents’ illusions as to then own role in relation 
to tire child and about the value of puiushmciit; a discussion of the danger of 
the psycliology of the "average” child as well as a plea for the individual 
treatment of the individual child It compares progressive with authoritarian 
education and discusses various philosophies of education and describes the 
dynamic education winch he himself favors It indicates that the piescnt 
study "emphasizes not only the unification of approaches m studying tire 
child but also the concept of the unity of the child’s personality . . We 
do not understand a child’s thinking if we do not considei it as part of a 
whole, hence, any isolated approach will necessaiilv give wrong results.’’ 
It defines the aim of education as "editing the matciial” of the child’s 
peisonality 

The last chapter, on Methods in Child Psychology, though brief, also 
presents extremely interesting mateiial W^olff discusses the different psy¬ 
chological approaches to the study of the child, the developmental, the differ¬ 
ential, and the depth. He concludes* 
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“It IS ultimately tlic depth approach vfhich leads us to aa understanding 
of the child ns an individual” (but) “all these various approaches must 
be checked and balanced agaift&t each odicr, if ati objective and at 
the same time full understanding of the child is to be obtained . A 
future child psychology should be based upon converging methods m 
>vhich the observations and findings of one approach are validated by 
another approach From the viewpoint of the depth of personality 
as a goal, converging methods have to be designed because the 'depth' 
of the individual child has no fixed point but can only be searched for 
by the cross-point of various reactions. The methods do not consist 
of an aimless collection and verificotion of data but are conceived with 
a view to evolving some hypothesis on the structure of the child’s per¬ 
sonality I'he experimenter should not start with any hypothesis 

whntsoever, but he j/iottlei first explore the unknoiun ) eg\on of the child's 
behaviof lu ordei to have a hypothesis suggested by the material oh- 
seived, and not by the observei “ 

He concludes 

New methods of investigation are m the process of development, they 
all have as their aim the understanding of the individual child not so 
much with reference to other children as with reference to the child’s 
total personality, in which each single manifestotion depends on the 
configuration of all his trends Hence we have to use the most different 
methods in observing each child, because the pattern of personolity 
can be detected only by converging approaches The detection of differ¬ 
ent roots in apparently similar manifestations of child and adult, and 
the detection of the same roots m apparently dissimilar manifestations 
of child and adult is the experimental task set by a depth psychology 
of childhood 

The greatest flaw in this publication is the author’s unfamiliarity with 
developmental (age) factors (thougli Wolff himself cautions that “before 
such tests can be of diagnostic value in individual cases we must know the 
average reaction of children of a certain age to the different situations”), 
and with the normal course of the development of drawing behaviors in the 
child from one to five years It may be true that a knowledge of the 
meaning of the individual drawing to the child drawing is more useful 
m interpreting the child to us than are sheer developmental factors, but 
unless the interpreter is thoroughly familiar with developmental factors, gioss 
inaccuracies of interpretation arc inevitable 
A few of the inaccuracies (or at least questionable assumptions) which 
occur because ot the writer’s lack of familiarity with age trends, are the 
following: 

(P 139) A 2-year-old, when asked to draw her family, drew foi 
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“mother*’ a horizontal line crossed by a vertical stroke For “father" she 
drew a closed figure with a beautiful curve; while for the “giand- 
mother” she coveied the whole paper with confused lines, aimed m all 
directions . The crossed line for the mother is interpreted as repre¬ 
senting a prohibition, the surrounding line for the father represents a pro¬ 
tection; whereas “the grandmother is given uncontrolled and confused lines 
and we may believe that the child's grandmother does not know wliat she 
wants, but probably she wants a lot and brings noise and movement to the 
child " 

A simpler explanation of these three foims is that the child has merely 
ictieated or deteriorated, as she diaws successive forms, fiom “two strokes 
for a cross” typical of 30 months, to a somewhat circular form, typical of 
24 months, to random scribbling, typical of 18 months Many children do 
typically deteriorate on successive tasks, giving their best performance on a 
first tiial and then drawing at a younger level in each successive drawing 
There is a very good chance that a 2-ycar-oId might liave drawn these three 
foims regardless of what three objects he was asked to draw, or might have 
drawn these same three forms even had he been asked repeatedly to draw 
the same object 

Further, the Table of Graphic Elements m Drawings (pp. 223-226), in 
which the writer gives his idea of the significance of different kinds of 
markings, is one of the most striking examples of the need to know basic 
developmental trends befote working out theoiies as to the meaning of 
behavior Developmental studies have previously shown that preference for 
diawing lures in certain directions, i.e , top to bottom, left to right, etc , as 
well as preference for certain types of lines, i e, horizontal, circular, vertical, 
etc , IS characteristic of certain ages during the preschool years, and com¬ 
monly appears in a piedictablc order. Beyond the prescliool years a preference 
for certain diiections or types of lines may well be significant of individuality 
factors, but in the preschool years it is not possible to rule out the develop¬ 
mental factors, since the changes are many and rapid in the fiist five years 

A second major criticism is that the book unfortunately abounds in un¬ 
substantiated statements many of which are questionable, many of which 
are definitely incorrect. A few examples follow. 

It IS questionable (p 85) that 

the play that children most prefer is being animals. The young child 
feels himself to be in an interim position He belongs neither to the 
world of grownups nor to the world of babies He feels himself to 
be an outsider, a species all by himself, as the animals are As one 
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of a minority group, he makes friends with another minority group, the 
nminnls; and, l^no-witig that animals may be dangerous and aggressive, 
he lias in them a mighty ally against hostile adults 

It IS at least questionable (p 217) that 

The preference for horizontal or for vertical movements is also 
jevcaling to .1 certain degree A preference for vertical strokes 

seems to be cbarnctenalie of children who prefer to be in motion, to run 
around, while a preference for horizontal strokes is shown by children 
who like to rest or to stay in one place Thus a stroke from left 

to right, combined with a high pressure, points to tendencies toward 
leadership, such a stroke, if combined with a low pressure, seems to be 
more significant of seeking for support A stroke from right to left, 
combined with high pressure, emphasizes self-determination, if combined 
with low pressure, isolniion and discouragement 

This IS ail inteicsting «vystcm, but it overlooks age and laterality factors and 
is probably somewhat premature 

It IS not true (p. 244) that “One obscivcs several fattois which all early 
graphic expressions of childicn have m common . . . Thcie seems to be a 
completely incoircct ortentalion of figures in space; figures which are per¬ 
ceived as standing upught are diawn iii horizontal position or mirroied or 
upside down ” This is by no means true of all early ginphic expiessions 
and in fact as a rule comes in only biiefly at ceitam age levels That "the 
child seems to be able to draw forms only if they suggest meaning, if they 
evoke associations" (p 257) might be true of the '‘high association" type 
of child but we have no evidence that it is true of the majority of childien. 

It IS questionable (p 261) that "the adult's spatial oiientation is condi¬ 
tioned by experience, the child’s by his emotions." 

The following statement is extremely questionable (p 262) • “If the child 
leaves out ccitain parts which seem not to be important to him, as for 
instance the trunk in a human figure, he does so from his viewpoint the same 
as the artist does if he leaves out some unimportant detail. Hence, ftom his 
aspect the child acts completely logically" A major difterence is piobably 
tliat the artist could put in the omitted pait; wc doubt that the younger chil¬ 
dren are capable of adding a trunk. It is a question of maturity, not ol 
logic or non-Iogic 

We very much question that the remark of the 4-year-old child (p. 141) 
when drawing his father, "He’s not very big, not a veiy sensible man 
That’s a silly daddy” should be interpreted as an "astonishingly" accurate 
description of his father's personality. Four-year-old children customarily 
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make derogatory remarks about their own drawings, “That’s a silly boy," 
“That’s a fooJisli girl,” and the remarks are usually considered to refer to 
the child’s own performance, not to the chainctei of the person being drawn 

It IS true, of course, that nearly any book in this field would contain 
some statements which a revicwei might be expected to question, and this 
in itself IS not necessaiily damaging, but the number of such statements in 
the present volume is unusually laige 

A few more genei al criticisms are as follows * 

1. It seems to this levicwer that a different title for tlie book migJit )iave 
been more satisfactory. “Methods for investigating the peisonahty of the 
preschool child” would have more accurately desciibed the contents of the 
book and would not have led to the disappointment which some readers, shar¬ 
ing the now neailv universal interest which child psychologists have m 
the peisonahty oi individuality of tlie individual child, felt when they dis- 
covcied that this book gives not the personality of the child but merely 
suggested methods foi finding out about the peisonality. 

2. Though this reviewer agrees with the writer’s apparent feeling that 
n few cases studied thoroughly are pieferable to a cursorv study of a great 
many cases, even in an admittedly exploratory study 10 cases, or 20 cases 
ranging m age fiom 2 to 10 years, seem a dangeiously few on which to base 
even conjectures It is probable that investigation of larger numbers of 
cases would modify at least scveial of tlie notions suggested heie. 

3. Thcie is a slight suggestion of a “straw man” here Wolff in em¬ 
phasizing the value of his approach to the child’s inner peisonality through 
drawings, exaggerates what he calls the “negative” attitude of adults toward 
childien's drawings He indicates (p. 261) that it is said that the child’s 
art IS imitation, that it docs not show traces of personal expicssion, tliat 
It lepicsents alogical mental pictures, and chat it is dclermincd either 
by chance or by imitation and not by the child’s personality. This re- 
vjcwei does not feel that "most interpretations of children’s art” aic in this 
vein, but rathei that the recognition is alieady widespread that the child’s 
ait pioducts arc a very good indicator of his personality 

4 A major objection to the present method of investigation, as heie 
desciibed is that it seems to yield not the actual personality of the child 
(in the way that Sheldon gives us the personality of the adult in teims of 
actual behavior) but rather it gives a personality portiait in the old topi¬ 
cally descriptive terms i.e, the child is adaptive, stable, static, tense, force¬ 
ful, determined, aggressive, dominating, etc., etc (This objection may not 
hold when the method has been developed farther, but the reader gathers 
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the impression that results -would be in terms of such descriptive adjectives.) 

It IS most valuable to study the “depth” of the child’s personality, but we 
sliould not lose sight of the fact that as yet very little is known of, and 
few good methods have been made available for studying, the surface aspects 
o-f the child's personality. 

One of the most interesting aspects of this book is the author’s ability and 
willingness to consider the depths of the child’s personality without deeciung 
it necessary to intcrpiet his findings in terms of Freudian S 3 'mbolization 
and Freudian principles Following out liis contention that the experiences 
of the child and the adult arc of entirely different natures, Wollf states 
(P. 39) 

Tlie clitld’3 enjoyment of his function of urinating and dt-fecat'ing has 
been observed very often. Psychoanalysis sees here a manifestation 
of “urethral’’ and “anal” eiotwin Even if these sensations might 
have some sicnilarUy with sexuni sensations of the adult, the applica¬ 
tion of the term “erotism” foi the little child seems to be misleading 
since these sensations play a different role for the young child than for 
the matuie personality. The child’s delight in his bodily functions 
seem to correspond to his delight in the nakedness of his own body, but 
also this delight, which at first glance seems to be similni to that phe¬ 
nomenon which we caU auto-erotisni or narcissism in the adult, seems 
to have anotitci structure m the young child His delight in his own 
body or in Ills own bodily functions, such as excremcntntion, is not 
n “perversion” as Freud would have us believe, who calls the young 
child “polymorphously perverse,” because a perversion appears only 
if a natural trend becomes channeled in a ivrong direction The trends 
of the little child, however, have had no former direction at all 

He further suggests (p 132). 

An analytic procedure is not adequate (to reach an understanding 
of the child) if the analysis is guided by adult staiidaids This is to 
a large extent the case in the psychoanalyric interpi elation. Psycho¬ 
analysis has grown out of an interpretation of adult behavior, and most 
psychoanalysts have applied their observations directly to analysis of 
the child without considering that adult and child have different mental 
structures There is no basis on which to assume that manifestations 
which have, for instance, a sexual connotation in the adult, have the 
same sexuni motivation in the child even if they appear to be similar 
WliQt would be termed as aggression or sadism in adults need not have 
this meaning in the child Behavior which is definitely neurotic In an 
adult may be perfectly normal for a child of a certain age. 

(This same type of thinking, as expressed in the last sentence, would be 
valuable if applied by the writer to an interpretation of children’s drawings, 
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that ceitaiii types of behavior may be merely “perfectly normal for a child 
of a certain age ”) 

The wi Iter’s point, stressed throughout and implemented by suggestive 
conjecture and interesting illustration, that the child is not an undeveloped 
adult, IS excellent, and should be kept constantly m mind not only by the 
child psychologist but by all adults who deal with children The emphasis 
which he makes on the nnpoitancc of finding out what goes on msidc the 
child’s mind, what the child’s behavior means to him fiom Iiis point of view 
rather than ouis, is also very good Information ot this kind has been all 
too scant and the methodology suggested here should yield material which 
could be invaluable to those who are attempting to leach a better iindci- 
'tanding of the peisonalitv of the picschool child 

The book is p.iinstakmg and cxticmcly suggestive and, in its insistence that 
we investigate the innei meaning of the child’s behavior to the child and 
that we remember to make a clear distinction between our own world and 
that of the child, it makes a leal contribution to child psychology. The 
methodology here suggested may well piovc fruitful if the piesent inaccu- 
lacics aie ironed out and if due respect is paid to developmental factors 
Tlic book IS supplemented by an extremely adequate and exli.mstivc (628 
titles) bibliography. 

Chute of Child Development 
Yale University 
14 Davenport Avenue 
New Haven, ConnecUcut 
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(JohiwtJ, W. People tn Quantlanes. New Yaih Hntper, 1946 Pp. 532 ) 


Reviewed by F. C Sumner. 


Tile author o/ tins thought-packed volume approaches the problem of 
personality maladjustment fiom the standpoint of general semantics. It 
IS a question of the role of language in the origination of the functional 
disoiders of peisonahty. In mistaking woids for objective reality is seen 
the source of maladjustment to reality—a point of view first suggested as 
recently as 1933 by Korzybski in Science and Sanity. 

Almost the first lialf of the present book is devoted to a systematic expo¬ 
sition of general semantics, le, the science of language, the basic piemises 
of which aie’ {a) the woid is not the object, (b) the word does not icpic- 
sent all the object, (c) the non-parallehsm of words and objects is at its 
worst m verbal evaluations about verbal evaluations. 

Objective reality which is in constant flux undergoes noimally a series 
of distoitions, abstractings, abbicviations m being peicnvcd, thought, evalu¬ 
ated, and translated into words The scientist, asking cleai answerable ques¬ 
tions in order to direct his obseivations, which arc made m a calm and 
unprejudiced manner, and which arc then reported as accuiatcly as possible 
and ui such a way as to answer the questions that were asked to begin with, 
after which any pertinent beliefs or assumptions that wcie held before the 
observations were made are revised in the light of the obseivations made 
and the answcis obtained, seeks stienuously to keep to a minimum this dis¬ 
parity between fluid reality on the one hand and his peiception, thought, 
evaluation and language on the othci Quite to the contrary, the non- 
scientist unwittingly permits Ins perceptions, thouglit, evaluations, language 
to stray ever farther from objective reality While this estrangement at 
non-verbal levels is due among othci things to the admixture of one’s feelings 
into his observations and evaluations, this discrepancy with reality bordeii. 
on the pathological at the verbal level whcic words winch at best poorly 
icpresent reality are completely divoiced from things and even reified This 
chasm between words and leality is owing among other things to the general 
lag in the evolution of language behind the constantly changing character 
of objective reality, to the ovcraccentuation of verbalism on the part of our 
schools, to traditional modes of expression, to verbal stereotypes and shib¬ 
boleths, to the peculiaiity of one’s semantic environment, to non-specificity, 
either-or-ncss and bjnecdochc in the use of words 
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SIMPLE DISCRIMINATION BEHAVIOR OF YOUNG CHIM¬ 
PANZEES COMPARISONS WITH HUMAN AMENTS 
AND DOMESTIC ANIMALS'- ^ 

Yeikes Iahoiatones of Piimtitc Biology 


L, pF\RL Gardner and Hpnry W Nissen 


A. Comparative MeasukiiMPni or Inililiotnle 

The impoitance, foi psychology and for biological theoiy in genetal, of 
evolutionary changes in mtelligcnic luis long been lecognized, and the 
piobleiii has stimulated widcspiead intctcst and cvtcnsive speculaiiuns 
Ncvcitheless, tlieic have been veiv few experimental studas specifically 
designed to identify the similaiitics and difleicnccs of intelligence at various 
phylogenetic levels Most of the available evidence beaiing on tins question 
IS dciived fiom the compaiison of uncooidinatcd studies, made by different 
mvestigatois witli vanous species., and using only appioximatcly sinulai 
methods A major leason, doubtless, foi the paucity of expeiiinentation in 
this field IS the gicat difRculty of providing compaiabic testing situations for 
the species to be compaied 

The ubiquitous piohlcm in all compaiativc studies of intelligence is to 
equalize, among the species or gioups to be compaied, those con¬ 
ditions which aftect the expiession of tbc intclloctiia! function in question but 
which aie not a pait of it Factois of motivation, of scnsoiy and motor 
abilities, and of past expcticncc obviously influence pcifoimnnce in any test 
of intelligence, and unless this cntiic "undeistiuctuie” is tunctionnlly equiva¬ 
lent, the test lesults aie no index of lelativc intelligence among tlie com- 
paiison groups It has been suggested that such compaiisons tiutsl be 
preceded by a detcimination of optiinuin conditions foi eaih giuiip, that 
“the maximum is tlie only point of lefeicncc which is available foi making 
valid comparisons” (2, p 134). The pioblem of equating the undcistiuc- 
turc of the intellective function to be examined is a luajoi one when the com¬ 
parison groups belong to the same species (eg, human laccs, economic 
levels, uiban and rural gioups, ei ceteia). A'Vhcn scvcial species, differing 

'Received in llic Editorial Office March 16, 1947 

'Publication of the Infant Studies Piograin, supported m pait by the Samuel S 
Pels Fund The domestic animals (see Section D of this rcpoit) ivcrt tested at ihc 
Cornell University Agricukuial Experiment Stitiun, the human feeble-minded suli- 
jetts at Lctclnvorth Village, Thiells, New Yoik. 
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ladically in srzc, effector stnictuies, sensitivity, sense-modality dominance, 
and bO on, are to be compared, these difficulties aic enormously gieatei. 

An added souicc of difficulty is related to the incompleteness and un¬ 
certainty of present-day psychological analyst’s We aic not prepaied to 
define the "dimensions of intelligence,” the basic, irreducible intellective 
functions or mechanisms winch, m combination, constitute intelligent adapta¬ 
tion Even what appears to us as a simple pioblcm situation involves numer¬ 
ous functions (12) , a behavior score is usually a crude, ovei-all index of 
.1 complex of constituent piocesses. Otliei things being equal, the more 
we can "puiify” (I’e., simplify) the pioblem situation so tliat It will test 
a minimum nunibei of functions, the safci we will be in inteipieting com- 
pnicitivc data as indicating a discicpaiicy in such and such a dimension. In the 
field of leaimiig a start has been made, but only a start, in identifying the sev- 
cul vcctQis 01 dimensions along which pioblcm icqtmcments oi pcifoimnncc 
may be measured quantitatively 

The classical Pavlovian conditioning situation perhaps comes as close as 
any to making possible the investigation of lelativcly simple learning ability— 
certainly an important element of intelligence—in diffeicnt oiganisms witli 
extraneous factors leasonably well equated. Sumniaiizing tlie evidence, 
Razran (13) concluded tiiat tJicic is no consistent relation between speed 
of conditioning (or unconditioning) and position in the piiylogenctic scale 
Lashlev, ev«iiuatiLig data obtained by all methods, concludes that "the com¬ 
parative study of learning m diftcient ammAls gives hule evidence that 
evolution has biought any change m the late of foimation of the simplti 
habits" He goes on to say, however, that "thcie is ,i fairly consistent rise 
in the limits ot tiaimng and hi tile fotiiuiiioii of complex liabits with ascent 
in the phylogenetic scale” (10, p. 468). 

13 Objectives 

In previous papers there have been rcpoited the lesults of leatning tests 
given undei highly similar conditions to horses (3, 5), cows (4. 6), sheep 
(7), and humair aments (8). The situation used in all these studies was 
a simple one, requiring the association of a signal with appioach to a food 
reward. The signal, a black cloth, was probably quite obtiusive foi all the 
species tested, and the required locomotor response presented no special 
difficulty for any of them Subsequently, these several groups of subjects 
were tested in "spatial transfer” situations, the signal being reduced m size 
and being moved progressively farther away from the location of the icw<ard 
In tile case of the aments only, there was a final test of unlearning, in which 
the black cloth was made .r signal for absence ot food reward 
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A preliminary compaiison of the peifoimanccs of domestic animals and 
aments was made in one of these papers (8) In order to make possible 
a more extensive phylogenetic analysis, an “intermediate” group of subhuman 
piimatcs was added to the senes* 10 young chimpanzees weie tested in 
the same set of problem situations as had been used with the aments Sec¬ 
tion C of the piescnt papei is a report of the study with chimpanzee subjects 
In Section D tlie data fjom the previous reports and from tlie chimpanzee 
study aic biouglu together foi compaiative analysis Foi tins puipose we 
liad available data on simple discrimination learning and on two tests of 
sjiatial transfer foi 41 cows, 44 hoiscs. 11 sheep, 10 chimpanzees, and 50 
human aments There wcic, in addition, the icsults on two fuilher trans- 
fei tests and on an unleaining oi icvcised-lcaining problem with the 10 
cliimpanzces and 50 aments The pioblcnis picsented to tlic several gioiips 
weie, as such, the same. That is, from the viewpoint of the cxpciimcntci, 
tlic "same thing" was requned of all subjects. The situations used meet the 
desideiatum of relative simplicity; that each of them, nevertheless, involved 
a multiplicity of behavior mechanisms coiitiibuting to the scoicd bcliavlor, 
seems certain What we have teimcd the undcrsliiicturc of the intellective 
functions being tested was equilizcd foi tlic several groups as completely as 
was possible (for details see Section D); no matter how fai one goes m 
this diiection cxpciuncntally, however, there will always be a residue of 
diffeience which must be taken into considciation m evaluating and inter- 
pieting the results. In gcncial, Section D illustrates and undeiscoies tlio 
difficulties inherent in phylogenetic companions, and the necessity foi cau* 
tion in diawiiig conclusions fiom compaiative data—specifically, ui this in¬ 
stance, in regaid to similaiitjcs and diffeicnces in intellectual functions, 

C CiiiRU’ANZEE Study 
1 Siihiicts, AppataluSt PioccAute 

a. Subjects, The 10 chimpanzees had been laiicd imdei standaidized 
nuisery conditions and had been used in the routine set of physical and 
behavioral tests and measurements of the Infant Studies Piogiam Details 
of age, sex, and iclalionships may be found in Table 1 The expeiimcntei 
(L P.G.) had utilized these animals mother studies foi various pciiods of time 
during the eight months preceding tins investigation; All had been tiaincd 
foi thiec months in the use of thiee mechanical devices For two months 
Nos. 3, 4, 5, 6, 7, 8, 10 {as numbcied in Table 1) were used in pairs in a 
study of coinmunjcation, four of these (4, 5, 6, 10) being continued through 
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TABLE 1 


SlIOWINO Ack AT BpCINNIKC or EYPPRIMENIATION, SCY, PAllENrACC, Timl Spcnt in 
I’J lLnVIINARY OrICKTATION, AND TiMF RcOUIRfD FOR INITIAI Ol'ENING or 

I3flx, roR Each of thf Tcn Chimpan 2 ee Subjicts 


Subject 

No Name 

Age 

yrs mas. 

Sex 

Father 

Motiict 

Orien¬ 

tation 

days 

First 
opening 
of boxes 
seconds 

1 

Karla 

3 

+ 

F 

Frank 

Bnia 

IS 

255 

2 

Fnnnv 

+ 

2 

F 

Frank 

Nann 

18 

IS 

3 

Jed 

+ 

< 

M 

Jack 

Wendy 

14 

20 

+ 

Banka 

4 

9 

F 

Frank 

Himlia 

IS 

60 

S 

Scarf 

+ 

ID 

M 

Fiaiik 

Soda 

14 

15 

(, 

Jojo 

S 

5 

F 

Jack 

Josie 

8 

5 

7 

Haiti 

5 

7 

M 

Rokai 

Dila 

6 

5 

i? 

Jenny 

5 

7 

F 

Jack 

Wciuly 

6 

5 

9 

Art 

6 

3 

iM 

Bokni 

Fih 

6 

20 

10 

Ken 

6 

J 

M 

Fiank 

‘<0(1 a 

6 

5 


anothci foui mouths in this same study. Othei cxpeiimcnters pieviously 
liad used Nos 4, 5, 6, 10 for a peiiod of about six months in a study of 
motivation in a tool-using situation (1), and Nos. 4 and 5 for two months ui 
discnmiiiation of paired geometric stimuli (U) All 10 had been subjects, 
also, m an obscivntional studv of social bcliavioi Duiing the couise of 
expelimcntation theie were two mteiiuptions, during tests on Pioblem 3 
sevcial animals, Nos 4, 5, 6, and 10, were ill with influenza and wcie not 
used during the period of illness, and just prioi to the ictest of oiiginal 
learning the experiment was iiiteiruptcd for two weeks. 

b Afpinaliis mid c'<f)e)imental selling Three food boxes 75^ by 7J4 by 
4 Indies with lunged coveis were fastened to a supposing fiamewoik, 18 
inches apart, with the top edge of the covers 15 indies fioiu the floor. Three 
"signal boxes,” by 6J4 bj 4 inches, wcic placed on the fiamework 
dncctlv over the food boxes, ivitli the lowei edges 10 inches above the top 
of the food boxes The framework was set up daiiv within the living quar 
tcis of the subjects, in a section that could be temporaiily closed off for the 
piiipose Foi five animals it was set up in llieii sleeping quarteis, a loom 11 
by JO by 9 feet so that the enteiing animal tiavcised a distance of 11 feet 
to the boxes For the othci five animals it was set up m a much smaller 
space, 7 by 5 by 3)^ feet, foijneily seiving as sleeping quartcis foi thiee ot 
thebe, so that the entering subjects walked only thice to foin feet befoie 
opening the boxes. In both situations adequate illumination was furnished 
by overhead electric lights, • 

c, Pioiedine The experimental proccduie included five main steps. 
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(<7) pielim!nni 3 ' acLiptation and orientation, {h) foimiition of a simple dis¬ 
criminative lesponse (Pioblem 1), (t) tiaiisfcr tests and tiaining to new 
positions of tlie cue (Problems 2-5); (d) retest of oiiginal learning (Prob¬ 
lem 6) , (e) bieaking down the original habit and establishing its opposite 
(Pioblem 7). The details of these main steps ate .is follows 

(a) The length of the pieliminarv orientation depended on the speed of 
adaptation of the individual and vaiictl from 6 to 18 clays (see Table 1), 
no animal was used in Problem 1 until it would icaclily go to the boxes, 
open the lid, and take food As is indicated 111 the last column of Table 1, 
most of the animals liad little trouble m learning to open the covcis of the 
food boxes Only one animal (No 1) seemed to find the covcis a com¬ 
pletely new expciicnce and she solved the pioblem .aftci “accidcntallv” mov¬ 
ing the covci All animals opened the covcis rcadilv uftei their fiist sulccss 
(i) Foimation of a simple disciiminativc lesponsc Pioblem 1 In 
the initial learning situation (24 Inals) a black cotton cloth, 12 bv 18 inches, 
was placed ovci one of tlic food boxes .as a signal for tlie fjuit icwaid. 

(c) Transfei tests .and training to new positions of the cue. Pioblem 2 
The cloth was folded to a size 9 by 12 inches and susj^endcil fiom the fiont 
of the food box, about one inch below the fiom edge of the covei, 14 trials 
Pinblein 3 The 9 bv 12 cloth was suspended from the lowei p.iit of the 
stffiial bov so Its lower edge w.is about foui inches .ibovc tlie food-box cover, 
12 trials Pioblem 4 The 9 by 12 cloth was hastened at the top of the 
signal box so tliat its lower edge was 10 mclics .above tlte food box, 12 trials 
Pioblem 5 The cloth was folded to a size 9 bv 6 inclics and suspended fiom 
an overhanging board so that the lowci edge was 16 inches above the food 
box, 12 tri.als. 

(d) Retest of onginal leaimng Pioblem 6 Six trials, testing retention 
or impiovcmcnt of tlic initial lc.irning, were given under tlie conditions of 
Pioblem 1 above 

(e) Rieaking down the onginal habit and esubltshing its opposite Pinb- 
lem 7 In an unlearning 01 reveisal-learning situation, 48 tiials were given 
with a 12 bv 18 cloth over each of two empty food boxes, the thud, un¬ 
covered box containing a food lewaid 

Two trials were given daily, in the foicnoon pnoi to the fust loutinc 
feeding The five animals (Nos 1, 2, 7, 8, and 9) U’=;ing the laigei sleeping 
quajters foi tnals entered through a small door from the outside cage, 
while the other five were led by the cxpciimentei fiom then own cage to the 
expeiimental loom foi each tri.rl When the fiist tiial of the dav was com¬ 
pleted, the subject was removed from the expeiimental room while the setting 
foi tile second trial was ai ranged 



150 


JOURNAL OF GENETIC PSYCHOLOGY 


The po-iition of the collect, baited box was varied m a piedeteimined, 
raadomized ordei which was the same foi all subjects of this and of tlie 
pievious studies The same box was never collect on two successive trials 
The reward was a prefoiied fiuit, usually a whole banana or a halt oiangc. 

2. Results 

On any given trial theie nre thiee possibditics of lesponsc scoung, («) 
The subject may icspond at once to the maikcd, baited containei oi box, 
such .1 collect, eiioiless tiial is designated as C (i) The subject's fust 
icsponse may be to one of the iininarkcd, wiong boxes, its second lesponsc 
to the coircct box, tins is designated as a one-box (I) ciior tiial. (c) Both 
"wiong” boxes may be opened before response to the coiicct box, this being 
icfeiied to as a two-box (II) ciior tiial. Chance factois alone would give 
equal ficqucncies of C. I, and II Since each of the thicc positions was 
baited equally often, it is probably safe to assume that any systcmauc spatio- 
temporal pattern of icsponse would also lead to an equality of C, I, and II 
responses. Complete failinc to learn (Piobicms 1 and 7) oi to generalize 
leaining (Problems 2, 3, 4, and 5), thciefoic would tend to result m ?>?> 
per cent each of C-j T, and II»timU, 33 pei cent would be without eiroi, 67 
pei cent with one or two eiiors. In absolute tcims, the chance scores, pei 
trial, would be 33 each for C, I, and II, .67 for mcoriect (I and II) 
responses. 

In Table 2 the results fiom all seven pioblems are suinmarized. The 
figures may be icad as pciccntages or, divided by lOO, as mean scoics pei 
trial The two ciiteiia of mastery used icquirc discussion Criterion /I is 
based on the significance of the cliftcrcncc between scores on the total number 
of tiials per subject in any given pioblem (oi on the first 24 tiuils of 
Problein 7) and cbancc. In Pioblcin I, for instance, tlic chance scoie would 
be 8 C and 16 incorrect (I and II) tiials The chi-squaie test was applied 
to the dilfcreiiccs between these figuies and the coiiesponding (raw) empirical 
scores. When chi-squaie exceeded 3 841 (indicating significance at the 5 
per cent level) a phis sign was cntcied in Column // of T.able 2, a minus 
sign means that tins value was exceeded but that the nitmbei of C-trials 
was significantly less, and tlie numbci of error-trials reliably t/ieale), than 
chance. An “o” in this column indicates a chi-squ.ric value under 3.841 
Criterion B is based on the last 8 tuals of Problems 1 and 7 and on the last 
8 of the first 24 trials of Pioblem 7. Chance scores foi C, and for I and II 
combined, are 2 67 and 5 33, respectively Again the chi-squaie test was 
applied, a plus (or minus) sign being entered when the value exceeded 

3.841. 
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n LemuDiff, irnnsfe), and unleanitnff. As may he seen in Table 2, seven 
of the 10 subjects met Cuteiion B in Pioblcm 1, and of these three solved 
the problem eaily enough to meet Cnteiion J Only thice ansmals met 
the ciiteiion ui the fiist of the transfer situations, Pioblcm 2, and in the 
following tliiee pioblems the peifoimance of only two subjects was sig¬ 
nificantly above chance. Baid learned the oitginal cliscnirunation and then 
maintained mastery in the foui transfei situations and in tlie learning retest 
The other two animals (Ken, Tojo) whose scores on Pioblcm 2 were sig¬ 
nificant had also met the ciitciion on Problem I Jojo learned Pioblem 1 
and successfully transferred tins habit to the following two situations For 
four of the animals (Jed, Banka, Scaif, and Art) none of the transfei 
situations, appaiently, were the equivalent of Pioblem 1. Fanny’s stores, on 
tlie olhci hand, show no leal piogicss until Pioblems 4 and 5, it seems prob¬ 
able that hei pcifonnance iii these situations was influenced hy tianung in 
the pievious situations 

The scores of Karla (Ciitcna A and B) and of Jenny (Ciitciion B) on 
Pioblcm I aie significantly ifclotv chance It is not impiobablc that this 
avoidance of the inatkcd bo\ leflectcd a dislike of the cloth—possibly a 
cariy-ovei fiom some pievious cxpeiicncc It is of couise possible that the 
scoies of othei subjects also reflect some degicc of cloth-avoidancc 

The near-tjiance performances on Pioblcm 6 (by all subjects except Raid 
and Art) raise a question as to whcthci Pioblem 7 was “unleaining" oi 
"leveisal learning” in tiie usual sense For Karla, Jenny, and perhaps Fanny, 
It piobably was not, but we believe that foi the othei seven subjects an un¬ 
learning of a previous habit was involved. Pioblem 7 is the leveisc of 
Pioblem 1 and these seven subjects had met one oi both criteria on the lattci 
Pioblem 6 was perhaps too short (si\ tiials only) to peimit readjustment 
fiom the piecediiig transfer situations. 

Figure 1 shows that, foi the gioup of 10 subjects, die piogress of Icninmg 
in the hist 24 tiials of Pioblem 7 was siniilai to that of Pioblem I It is 
conceivable that Situation 7 einphasi/^ed the “oddity” of the coiicct box 
moie dian did Situ.ition 1 and that oddity as a cue facilitated the learning 
of Pioblem 7 The cue of oddity Avas piobably altcnuatcd (icduccd in 
obtiusivcness) lelativclv moie m the tiansfcr siluations than Avas the cue 
of cloth vv no cloth; to the evtent dial die chiiiip.ui<!ccs icsponding to 

oddity, tins would explain iheir poor scoies in Pioblems 3, 4, and 5. 

The lecords of Karla and l^anny (Table 2, Columns A and B under 
Pioblcm 7) illustiate a phenomenon, tcimed “fading” m a previous papci 
(8, p, 75), and leflected also m the day-to-d.w scoie-fluctu.Uions of indi- 



154 


JOURNAL OF GENETIC PSYCHOLOGY 



Day of training 

FIGURE I 

AvhRAOE Number Corrccc Triais om Successive Days (Pairs or Tuiats) in tub 
INITIAI LeARNINO (PROBITM 1, SOIID LiNC) AND IN UnIEARNINO 
(Problem 7, Inieruui'teo Line) 

viduals sis well as iii the irregularities of the composite giAphs in Figure I 
Having appatciitlv mastered a pioblcro, as seen both in the scores and in the 
assvucd, self-confident nnturc of the cholce-bclmvior, the individual subse¬ 
quently backslides, becomes uncertain, makes mistakes. The coriect, ade¬ 
quate basis of response (whatever it may be), once attained, temporarily 
fades away, or is supciscded or oveiiiddcii by some other behavioi mechanism. 
I'his phenomenon, of coutse, is not uncoiuinon in animal expeiimcntation and 
tile “explanations" advanced for it are usually in terms of "fluctuations of 
attention," or "distiaction" Hull’s "oscillation principle" and Spences 
lawful variations in the algebiaic summation of excitatory and inhibitoiy 
values accruing to the alternatives from tiial to trial have to be stiained 
consideiably to account for such relapses aftet the correct response has been 
maintained over numerous trials 

b. Ifidividnal dij}eiences Vaiious difterentiating chniacteiistics in the 
records of individual subjects have already been noted These animals aic 
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subjects in an extensive study of physic.U and bchavioial development and 
It IS expected that compaiison of data fiom this and other experiments 
eventually may reveal relationships among a wide vaiicty of characteiistics 
and abilities. With this purpose in mind, an ovei-all evaluation of the 10 
chimpanzees according to then performances in this experiment will be pre¬ 
sented in this section 

In addition to the ciitciia A and B used in Table 2, vaiious othci yard¬ 
sticks may be applied in evaluating the relative pcrfoimance of the indi¬ 
viduals. We have ranked the 10 animals according to decieasing number of 
plus signs (fl) m all of Table 2, and (/i) in .ill of Table 2 excluding the 
last two columns, accoiding to increasing total miinber of box-ciiois (num- 
bei of I-tiials plus twice the number of Il-tiials), (t) in all seven pioblcms, 
and (d) in all seven pioblcms but excluding the last 24 tii.ils of Problem 7, 
and (e) accoiding to decieasing maximum number o£ succasive eiroiless 
trials in any of the seven pioblcms. These five lanks wcie aveiagcd, and the 
aveiiiges wcie lankcd from 1 to 10. The icsnlts aie as follows 1, Jojo; 2, 
Btiid, 3, Jed; 4, Ken; 5, Fanny; 6, Scarf, 7, Banka; 8, Art; 9, Kaila; 10, 
Jenny 

The positions of Jojo, Bard, and Jed at the head of the list, and of Jenny 
at the end, aic unambiguous Relative ranks of the intermediate animals 
could be shifted one or tw^o places by omitting some of the criteria or em¬ 
phasizing others. It may be noted that, compared to the othci subjects, 
Fnnnj', Banka, Ait, and Ken appealed rathci mdificient towaids the food 
reward 

c Spatial and othei factois As was noted undei the section on Proce¬ 
dure, the appaiatus was set up in a iclativcly small space for five of the 
10 subjects (Nos 3, 4, 5, 6 and 10), in a laigei loom foi the others. 
The smallci space apparently favoicd the otiginal leaining of Pioblem 1, 
the average numbci of concct tiials for these animals being 63 as com¬ 
pared to .29 foi those tiaincd in the laigci loora In the hist two tiansfcr 
positions and in the unlearning of Pioblcm 7 differences in scoics between 
the two gioups weic small and variable in diicction. In Pioblems 4 and 5 
peifoimaiice was bettei in the large room It may be concluded that an 
initial advantage of the small-iooin situation quickly disappeared and that 
when the clotJi signal was laised some distance fiom the floor tiic Inrgei 
loom was of some advantage, possibly because of the widei perspective which 
It piovidcd 

Analysis of the data leveals that for the gioiip as a whole crrois were 
quite evenly distributed among the boxes in the left, middle, and right posi- 
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tions. Jenny was the only Mibjcct who persisted tliioughout the experiment 
m a stjong picicrence for o»e box (the one to hci left) 

In Table 2 tJie subjects aic listed in order of increasing .igc It will 
l\ave been noted already that sccics do not vaiy coircspoiiduiglv. Using the 
ranks of Section b above, the .iveiagc laiik of the five younger subjects is 
6.0; (if the five older ones it is 5 0 Theic is some indication m the data 
that tlie youngpi subjects arc siipeiior in learning and unlearning, whereas 
the oldci .vnimnls make better score® on the transfer problems. 

Since our subjects include two full sibling pans and six h.ilf-sibling pans 
(sec Table 1) opportunity i« nftoidcd to investigate the possible tnanifesLi- 
tion of genetic factors According to the lanking^ of Section b above, the 
two full sibling ji.uis had iftnks of 6 and 4 (Scarf, Ken), and 3 and 10 (Jed, 
Jenny). Tlie average lankuig of Fiank’s five offspjing is 6 2; of Jack’s 
tlucc It is 4.7, and of Ilokar's two youngsters it is 5.0 'Phese figures obvi¬ 
ously permit of no concluscom legaiduig effectiveness of difteiential hciedity 

D PlIYIOGHNETIC COMPARISONS 

As mentioned above, 44 hoiscs, 41 cows, 11 sheep, and 50 human aments 
have been tested previnnsly on Pioblcins I, 2, and 3. The aments, including 
both imbecile and idiot levels, have been tested also on Pioblcms 4, 5, 6, and 7. 
In all tliese studies, including the present one, the same ti’pe of apparatus 
was used and conditions and pioceduics were similar (eg., two trials, sepa¬ 
rated by an interval of about a minute, vveic given daily; a mild degree of 
hunger and a preferred food as incentive were used with all the gioupsj the 
sequence in which the left, middle, and light boxes weie baited was the 
same for all gioups on each pioblcm, and the subjects were all permrtted 
to collect tlicii choices if the fiist—ot fiist and second—^respouse was to a 
wiong box) Physically, the only variations of consequence were (a) in 
the distance tiaversed t>y the subject, aftei release, in going to the boxes, this 
distance being roughly piopoitronal to the size of the oiganism being tested; 
and (i) in the absolute size of the appaiatus, all Imeat dimensions of that 
used foi horses and cows being exactly twice the dimensions of the apparatus 
employed with sheep, aments, and chimpanzees 

One factoi which unfoitunatcly was not held rigidly constant for all 
comparison groups is the number of trials given on each problem In oidci 
to make possible comparison of the several gioups, therefore, the data of the 
earlier studies were recalculated (omitting some of tlie subjects), and stand¬ 
ards of comparison, applicable alike to all the gioups, were determined* 
Each of tile 10 chimpanzees was given an. equal numbci of trials on any 
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one pioblem (eg, 24 timls each on Piobleiti I, 14 tuals each on Fioblein 
2). The number of trials given to the compaiison gioiips weie not always 
exactly the same and, paitly because of illness of subjects or institutional 
routines, in some cases varied among the individuals of a group For this 
leason, the data of subjects who had fewei tiiak on a pioblem than the 
chimpanzees were excluded from the comparisons Furtheimoic, only the 
records of tuals up to the numbei of trials given to the chimpanzees weie 
included foi tliose subjects wlio had had a loiigct training oi testing period 
Tile number of trials on any given problem is thus the same for each of 
the comparison groups ^ 

'Fhc compaiativc data are piesented in Tables 3 and 4 The following 
eight standards of comparison wcic computed for all pioblcms except the 
loaimng retest, whcic the small numbei of tuals given makes two of them 

’’Two questions legauling coinpnrnbility niiiain (a) It is possible tlint, on any 
problem aftei the lust one, U\c amount o( c^pcnencc on preceding luoblems was not 
piccisely the same for each of tbc coinpaiisoii gioiips Wc know that each chim- 
pnn4te liad had 24 tuals on Problem I when Problem 2 was introduced, but for 
the other groups this piinr tiaining in.iv have dilfeicd soincwbat m amount A 
check was made of tins by deieimiiung, foi those subjects wluisc records are in¬ 
cluded in the comparisons on Problem 2, ihc iiunibei of tuals given on Problem 1, 
the avciagcs and ranges aic as follows 

Aments (AT = 43) aveiage 22 5 langc 12-21- 

Chimpanzees {N — 10) overage 24 0 range 24-24 

Iloises (N ~ 36) aveiage 214 lange 12-24 

Cows (yy »= 12) aveiage 24 3 innge 18-40 

Sheep (jV — II) average 28 2 inngc 26-32 

Expciieucc on Problems l and 2, foi subjects whou iccords on Problem 3 are com¬ 
pared, were likewise determined 

Pioblem 1 Problem 2 

Aments (AT = 35) 22 6 (12-21) 148 (10-16) 

Chiiiip.Tn7ees (N ~ 10) 240 (24-24) 140 (14-14) 

Iloises (// = 32) 21 6 (12-24) 17 6(12-30) 

Cows (iV = 25) 22 6 (14-40) 12 7 (10-14) 

Sheep {N ~ II) 28 2 (26-32) 16 0 (16-16) 

The cxtiemcs of the langcs arc usually lepiescntcd by only one oi two iiulividiials 
and ihe discicpancies in avciages aic slight One fuithci check was m.ule on 
this question There arc 11 aments svbo had exactly the same number of tuals on 
each problem .is dul the 10 chimpanzees Their average scuics were computed 
scp.liatcly Although, as might be expected, these avctages show minoi deviations 
from those of die largci comparison groups, tlieie is no case in which the lelativc 
ranking of aments and chimpan/ecs on any of the 8 bases of comparison in Problems 
2, 3, k, 5, 6, 01 7 is changed (A) 'Ihe second question pertains to the possibility of 
selection in the comparison gioiips—the possibility, foi instance, that the fastest 
learners among the horses were given less than 21 trials on Pioblem 1 .ind were 
therefore excluded from the comparison group Such selection did not occur, The 
length of liaining-testiiig of one lot of siihjeUs might dilfei from that of anotliei group, 
but any diffciences within such a group were detciniined by foitmtous circum¬ 
stances (eg, availability or illness) having nothing to do with the performance 
recoi d 
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Total 4S c) % of group with 6 or more 
trials C-trials in last 8 trials 



L. PEARL GARDNER AND HENRY \V. NISSEN 


159 


TABLE 4 


Rank Orders or the Comparison Groups, Derived from Average or Ranks According 
TO Eight Mtasubus or PhRioRMANCE,* in Each of the Sivin Eroolcms 



Human aments 

Idiots Imbeciles All 

Clumti 

Animals 

Hoists Cows 

Sheep 

Problem 1 

6 

3 

5 

7 

1 

2 

4 

24 tun Is 

(10) 

(16) 

(26) 

(10) 

(21) 

(31) 

(11) 

Pioblcm 2 

G 

i 

4 

7 

2 

1 

5 

14 trials 

(IS) 

(28) 

(^3) 

(10) 

(36) 

(12) 

(in 

Problem 3 

3 

1 

2 

7 

5 

4 

6 

12 trials 

(13) 

(22) 

(3S) 

(10) 

(32) 

(25) 

(11) 

Problem 4 

3 

1 

2 

4 




12 tnals 

(16) 

(23) 

(39) 

(10) 




Pioblcm S 

3 

1 

2 

4 




12 tnals 

(IS) 

(29) 

(4+) 

(10) 




Pioliltm 6 

3 

1 

2 

I 




6 tiinh 

( +) 

( 7) 

(11) 

(10) 




Pioblem 7 

4 

2 

3 

1 




I'iist 24 tnals 

(17) 

(30) 

(17) 

(10) 




Pioblcm 7 

4 

2 

3 

1 




All 48 trials 

( 8) 

( 8) 

(16) 

(10) 





"The gjoiip data for tlnce of these mcnsuies aic piesciitcd iii Tabic 3, nil ciglu 
are clocnbed in llic text Plain Tiguies indicate innks Fignics in pnicntlicses 
show ininihei of subjects lu each gioup used foi compniison in each pioblem 


insvppUcablc (n) Average mtmbci of concct (C) tnnls, pei tiial, foi total 
tiAining on the problem Chance scoic = 0.33 (b) Average number of 

collect (C) trials in tlie last 8 trials of each problem Chance scoic »»■ 2 67. 
(c) Percentage of group with six oi more cnoricss tnals ni last eight trials. 
Chi-squaie 6.25 or more, indicating significance at the 0 02 level of 
confidence. (W) Average box-crroi score (number of I-tiials plus twice the 
number of Il-tnals). Chance score = 10. (c) Aveiage numbci of one- 
box eriois (I-tuals) Cliancc score = 0 33. (/) Average number of two- 
box eiiors (Il-tiials). Chance score = 0.33. (g) Average of the niaxi- 
inum number of successive cnoricss days by each membci of the gioup. 
(/i) Percentage of group with two or more successive erroiless days Stand¬ 
ards of companion numbers a, d, e, f, g, and h, are based on the total tnals 
in a given problem, nuinbeis h and c on the final eight tnals. Since six 
collect trials in eight is iclmbly better than chance by the clu-squaie test, t 
gives a measuic of mastery of each problem by the several comparison groups. 

Table 3 shoxvs the first three of these measures of comparison for each 
gioup on each of the seven pioblems. In Table 4 the sevcial groups are 
ranked from "best” to "woist” on the basis of tlie aveiage lanking on all 
eight measuies (For d, e, and / this is in older of incicasing magnitude of 
the scores, for a, bj Ci < 7 , and h it is in oidei of decreasing magnitude. As a 
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filial step, the calculatctl iivcrage ranks weie lanked fioin 1 to 7 or from 
] lo 4) 

III the initial leaiiiing the domestic nnimals have the best scoics, followed 
in ordci by the aments and then the chimpanzees In the fiist transfer 
piciblem the cows and lioises still head the list, followed by the .iments, sheep, 
and apes In the second tiansfci problem the aments take fiist place and the 
chimpanzees continue at the bottom of the list In Pioblems 4, 5, and 6 
the aments uink above the chimpanzees, but m the final problem, unlearning, 
tills ordei IS rcveised When the aments ate divided into the sub-gioups, 
iinhecilcs and idiots, it is found that tlic idiots lank just above the chim¬ 
panzees on Piolilcms I, 2, 4, 5, and 6, that on Piobicm ^ the idiots as well 
ns the imbeciles aie supciioi to all the animal gioups, whcicas in Pioblcm 7 
tho chimpanzees had bettei scoies than either sub-gioup of the fceblemiiuled 

Some of tile diftcicnccs between gioups aic fanly large and aic statisti¬ 
cally significant The compaiativc data as <i whole, howevei, indic.ite difter- 
enecs of degree on a continuum inthci than any sharp, qualitative demnica- 
tioiis''* Scoics of the normal human adult ccitainly would be ladicallv 
different from any of those included in Table 3 Evidently tJje mere posses¬ 
sion of a svnibolic system (language), which may be assumed for the 
imbeciles, docs not insuic the full application and exploitation of that 
mechanism in anv and all pioblcm-solving situations 

The fact that the lioiscs and cows gave the best oiiginal leaining scoies 
suppoita the conclusion that the latc of simple habit formation does not in- 
Cl case regularly from the so-called lower to highci levels of the mammal wn 
senes Tins mterpietation obviously involves the assumption that the vary¬ 
ing learning scores obtained In this senes of experiments reflect diftcrcnccs in 
lenining ability and not mciely difteienccs in the behavioial "undeistiucture*’ 
which mav so gicatly aftecl performance It would be rash to insist theif 
extianeous factois (c.g., motivation, picvious experience) wcic adequately 
equated in this sciics. Foi the time being, howcvei, it seems more reason¬ 
able to assume that the scoies aie primaiily a measure of the ability for 
which the expeiiment was designed than of factors winch the expeiimcntci 
attempted to exclude. 


’’"llie atlcrnpt was made to compare the several groups of subject^ in terms of the 
best individuals in each, and in terms of the range of scoics in e.ich group It wns 
found that this piocediire, winch has ceitam theoretical ndvant.iges, made the 
comparisons meaningless The reduction in the N of each gioiip gave undue weight 
(0 irrelevant ''accidental” factors, a few individuals, for instance, made almost no 
eirors m llie first tliiec problems, presumably because of a previously established 
preference or habit 



L. FTiARf GARDNER AND IIFNRY W NISSEN 


161 


Ihe ranks of the groups on the first tinnsfct pioblem arc quite similar to 
those on the oiiginal leaining, the scores aie in general a little better It 
seems likely that, foi all these subjects, the two situations weie fiinctionally 
equivalent As the signal was moved faithci away fiom the location of the 
food (Ptohlems 3, 4, and 5), peiformance scores of the aments (idiots as 
well as imbeciles) become bcttei than those of the othet groups To what 
extent this shift is a function of a wider i.ingc of scnsoiy-perccptnal equiva¬ 
lence on the part of tlie aments oi, instead, of a gicatcr rigiditv m spatial 
oiieiitation oi of a heightened sensitivity to changes in ciic-eontc\l by tlic 
animals, cannot be detcnnincd fiom tlie available data ‘ It was pointed out 
in Section C that the chimpanzees may have been lesponding to the cue of 
oddity (to the one box diftcicnt fiom the otiicr two) and that this cue became 
i datively less obtrusive in the spatial tiansfci situations. 

It lias been obscivcd lepcatcdly tliat chimpanzees .ut exticmelv sensitive 
to the slightest ch.ingcs in an otherwise familiar situation; a new pair of shoes 
worn by the legulai csnctalcci may tcmpoiaiilv transfoim the animal's atti¬ 
tude fioin fnendly, conlulent appioacli to one of waiy avoidance. The 
enormous effccL of displacing the stimulus an inch oi two from Us usual 
position in a disciiinination pioblem lias been dcmonstiaied evpermientiilly 
(9) The inclusive scope of chimpanzee icsponsivencss may sometimes opci- 
ate as a handicap m piohlcni-solving (12) In the piescnt cxpeiinient, tlie 
iclativcly pool scores of the chimpanzees in the traiisfei situations (Problems 
2-5) may have been a function of a prepotent tesponsiveiicss to difference 
among the situations lathci tlian of faiUuc to iccognize the smulanty 
Such a disprupoitioiiatc emphasis on one oi anutlici aspect of the situation is 
in itself maladaptive; our intention hcic is> ineicly to point out the im¬ 
possibility of idciuifvmg unambiguously tlie beliavioi mcclmnism oi "dimen¬ 
sion of iiilelligcncc” lesponsible foi the scorc-diftcieiiccs 

The supeiioi peifoimancc of the chimpanzees* in Pioblem 7 is likcvvise 
open to sevcial intcrpret.Uioni> («) on the basis of the scoies, especially in the 
letesl of learning (Pioblem 6), it is clcai that the habit of lesponclmg to 
the clotli-raarkcd box was wcakci in the chimpanzees than in the aments. 


'‘It should be noted that in all comparison gioiips individiiah ivlic tested on the 
transfer pioblcms legardfess of their degiec of mabtery ot tilt, oiiginal discrimina¬ 
tion habit For subjects who had only chance scoics on Problem 1, theieforc, the 
next lour situations weie not transfer pioblems in a rigorous sense It is clear, 
furtheimore, that Problems 2, 3, 4, and 5 gave opporUmily foi further learning, 
the scores suggest that such additional learning may h.ive occurred among the 
nintiits, cows, and sheep in Problem 2, and among the aments and chiinpaiwces in 
J’roblem 3 
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I'he cliimpaiizees thus had le^js of ,i handicap in acquiring the new habit 
The siniilaiity of Icaming-unlcarniiig scoics fot the chimpanzees (Figure 1, 
Tables 2 and 3), and the pooiei scores for the aments on unlearning as 
compared to (earning, is consistent with this and the following intcipieta- 
tions. (h) In one or more of the chimpanzees a certain degree of cloth- 
avoidance mav have peisisted through the tiaining of Pioblcms 1-6 Such 
a facioi would, of course, facilitate tlic learning of Problem 7. (c) As was 
suggested above, tlic cue of oddity may have been emphasized moic by the 
use of two black cloths than of one, and this cue may have been relatively 
nioie important foi the chimpanzees than for the aments, (d) It is possible 
that the chimpanzees manifested a gieatci plasticity in then adaptation to 
tlic changed situation, that they actually benefited fiom their pievious expeii- 
once in adjusting to Pioblcm 7 


E. Summary 
1. Clumpnnzee Study 

Ten young cliimpan/.ccs were tested m a senes of pioblcni-solving situa¬ 
tions which involved, first, the association of an obtrusive signal (black cloth) 
with an approach response, second, the transfer of this learning to several 
situations in winch the signal was reduced in size and was moved progres¬ 
sively farther away from the location of the food reward, mid, third, the 
unlearning and reversal of the original habit, with response to the box not 
maiked by a cloth signal being icquircd. 

Seven of the 10 subjects met the cntciion of above chance performance in 
the initial learning problem. Of these, tlncc gave reliable scores in the first 
tianbfer situation, two in the second, and one in the thiid and fouitli tiansfei 
problems Responsiveness to oddity is suggested ns a possible leason foi 
poor scoies on the transfei problems. Eight animals mastered the final, 
revcrsed-lcarning problem In at least one case, an avoidance (fear?) of the 
cloth significantly aftected performance, this subject gave a statistically 
reliable below-chance score in the initial learning, a reliably above-chance 
score in the last problem which required response to the unmaikcd box. 
Within the lange here repicsentcd (3 to 6 years), there was no relation 
between age and excellence of performance. The subjects included two 
full sibling and six lialf-sibling pairs, the data permit no conclusions regard¬ 
ing the influence of diffeiential heredity. 
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2. Phylogenetic Comtiatisons 

The Above results on cliimpan/ces were compared with tliosc previously 
obtained in tlie same series of tests using horses, cows, sheep, and liiiman 
aments (imbeciles and idiots) as subjects Tins compaiison indicates that 
the domestic animals were superioi to the othci groups in the initial learning 
In tile later transfer situations the aments gave the best scoies The chim¬ 
panzees, whose scoics on the first parts of the expeiimcnt weic inferior 
to those of the domestic animals and aments, did bettci than eithei idiots 
01 imbeciles m the final unlearning oi icvciscd learning Although some of 
these clilfeicnces aic fairly large, tbcic is no indication of .my shaip 
01 ladical dcmaication among the comparison gtoups These findings are 
tentatively inteipieted as (a) giving suppoit to the contlusioii that there 
IS no icgulai increase in the late of simple habit foimation at iirogrcssivcly 
"higher” levels of the mammalian scilcs, {b) as suggesting that the langc 
of equivalence, <is the signal is dccicascd in si/.c and is moved faithci away 
fioni the food icward, may be wider foi feebleminded human subjects than 
foi animals below man, (r) as suggesting that tJic behavior of human aments 
may be less plastic oi modifiable than that of cliimpanzees; and (<■/) as 
indicating that a certain degree of language f.icihty (among the imbeciles) 
does not insure the application and full exploitation of the symbolic system 
in all problem situations Alternative possibilities of inteipietation arc 
discussed 

This study illustrates and cmpliasizcs the two main souices of difficulty 
inheient in pliylogenctic comparisons of intelligence, these probably being 
responsible in laigc pait for the paucity of experimentation in tins impoitant 
field, (rt) The intellectual function being examined is manifested m a scored 
pcifoimancc which is dctcrrnincd to a great extent by othci, '‘iiiclcv.int” 
factors, here termed the unileistiiictuic of the behavior mechanism Aftei 
this uiiderstriicture has been expci imeiitally equated as far as possible foi 
the species to be compaied, a icsidue of difteience remains which must be 
taken into account in evaluating the results, (b) Even "simple" problems 
may involve a multiplicity of intellective piocesses, often making it difficult 
if not impossible to attribute the perfoimancc-difteience unambiguously to 
one 01 another of the constituent functions It is pointed out, for instance, 
that (a) sensitivity to difterencc .md (b) to simdaiitv, as -well .is (c) rela¬ 
tive responsiveness to these two aspects of the situation, are factois in de¬ 
termining perfoimance in the spatial transfei pioblcms. 
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STUDIES IN WORD-FLUENCY I ITS RELATION TO VOCAB¬ 
ULARY AND MENTAL AGE IN YOUNG CHILDREN=» 

lovja Child Jf^elfnie Resean/i Station, Slate Umveisity of loiva 


Jacob L Gewirt7A 


A. Introduciion 
1 . Jiatkffioinid 

Studies in tile word-fluency ability liavc dealt with older cbildien and 
adults, and have xised wiittcn tests Thcic have been no studies leportej 
on word-fluency m young childien 

'Ihuistonc (II, 12, 13) found that vcibal ability is made up of two dis¬ 
tinct abilities 01 factors the veibal-compiclicnsion factoi and the woid- 
fluenev factoi His intcipictation of the factoi analysis of tests given to 
college, high-scliool, and eighth-grade student'* is that the veibal-compiclien- 
Sion factor is involved in tests of undcistanding meanings of words, and the 
woid-flucncy factor m tests calling foi icadincss to produce woids to fit 
a specified set Joluison and Reynolds (6), in a factor analysis of adult 
verbal ability, liavc found what seems to be the same two factois selection 
of lesponses and flow of responses A “sccond-ordct geneial factor” emerged 
also from Thuistonc’s (13) analysis which is identified as piobably being the 
same as Spearman's "ff " This gcncial factoi was most lughly coiiclatcd with 
the verbal-compichcnsion and woid-fliicncy factois ( 72 and 62) which sug¬ 
gests that It IS basically "linguistic ” 

Cairoll (3) factoi-analyzed si\ tests of woid-fluency taken by college 
Students and concluded that thcic arc two factois oi abilities in word- 
fluency. one involving “the speed of wotd association (usually for common 
woids) wlioie tlicie is some element of lestnction of the task imposed— 
wlieic only one of a ccUam niimbci of icsponscs fiom the total lescivc is 
collect”, and the otiici involving “in some way the rate of production foi 
meaningful and syntactically cohcient discouisc wheic tlieic is little icstiic- 
tion to definite icsponscs” He consideis that neither is idcntiCiil with 
Tluiistone’s woul-fluLncy factoi, but that both probably are components of it 

Bousficld and Scdgcwick (2) investigated the rate of production of ic- 

''Rcceived in tlie Caitorisil Oflicc on March 17, 1947 

^'Ihe wiitei IS iiuicbted to Piofcssoi BetU L Wellinan for her v.aluablc aclvicc 
and assisinncL lliionglioxiC the couise of this study 
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stricted associative responses and found that the i.ite of occuireiice of associa 
tivc responses, where a set defined the relevance of the responses, vaiied 
directly witii ifie diffeiencc between the numbet of responses given and the 
total immhei of available responses 

III regard to the differential rate of growth of the mental abilities, Gar¬ 
rett, Bryan, and Pcil (5), Asch (I), and Clark (4), working with several 
groups of children, ages nine to 15 and 11 to 15, have found that the cor¬ 
relations of the tests for the several abilities showed a tegular tendenev to 
drop with iiicicase in age Reichard (8), working with gioups of children 
nine, 12, and 15 years of age, found that mtercorrclations between eight tests 
designed to nieasiuc the verbal, immciical, and spatial abilities rose from age 
nine to age 12 and dccicased sharply from age 12 to age 15. Clark, rising 
the Chicago Tests of Ivlental Abilities (12), found also that one of the great¬ 
est amounts of change through these age levels was in word-fluency 

It has heeii observed by some investigators (9, 13) that the word-fluency 
ability is indicative of tcmpeiainental tiaits in addition to its cognitive sig¬ 
nificance This idea will be ctploicd in a future investigation. 

2. Aim of This Study 

The aim of this study is to constiuct and use tests for the woid-fluencv 
ability of young children and to determine the relationships existing between 
■word-fluency as measured by these tests, and other mcasuies of bebavioi chron¬ 
ological age, Stanford-BineC mental age, the number of semesters spent by the 
children in preschool, and the scope of vocabulary of the children as measured 
by two different types of vocabulary tests It is also intended to dcteimine 
the interrelationships among these variables. 

The working-dcfijiitron of the word-fluciicy ability utilized in this study 
IS that It is involved whenever the subject is asked to thiiilc of isolated words 
at a lapid rate; and that it is revealed by readiness m producing or manipulat¬ 
ing words in accordance witli a specified set 

B. Procedure 
1. Subjects 

All children age 5-0 and above (range 5-0 to 6-7) in the preschools of the 
Iowa Child Welfare Research Station in the year 1945-46 served as sub¬ 
jects in this study. There were 38 subjects, 23 boys and 15 girls, who had 
a mean chronological age of 68.1 months and a mean Stanford-Bmet (Form 
L) IQ of 126.2 (range 96-162). The subjects had been in preschool an 
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average of 4 8 semesters (range 1.0-9 5). Then parents wcie foi tlie most 
part in professional occupations. 


2 Measures 

Utilizing the concept of woid-flxicncy ability found in the liteiatuie (3, 4, 
6 , 9, 11, 13) as the point of departure, those written tests of the ability used 
at older ago levels were examined and analogous and oiiginal tests on the 
oial level were developed which would be appiopriate for young cliildien. 
riicsc tests weie designed to displa 5 ', as far as possible, the ability of the child 
to produce words, as distinguished from his ability to understand them. 
Preliminary trials indicated the attention span of the chilclicn for each test 
fiom which time limits wcic set The tests were ticntcd as a game and were 
ndministeicd in one session which avciagcd 25 minutes. The tests follow* 

1. Rhymes^ Three stimulus sounds wcic given and the clnld rliymcd 
as many sounds of real words to eaclr as he was able An illustration pre¬ 
ceded the test series duimg which the child was cncouiagcd, by examples, to 
rhyme. Examples were picscntcd with each of the tliree stimuli of the test 
series. The stimuli were (a)—AIL (“like in mad”): {^)—AKE (‘‘like rn 
cake'’); and (c)—ING ("like in ring and taking”). If “non-real” word 
rhyme responses were received, after the (list two sucli responses and after 
encli additional such response, tlic cxpciimentei stated “Now, how about a 
real woid!” "When the child paused for 15 seconds at any time, the expen- 
mentei said* “Now, how many more can you make like . . . and repeated 
the correct responses alic.idy given. If no acceptable rhymes had been 
produced, the examples were repeated Time minutes allowed for each 
set. Score. The total of the ficqucncics of acceptable responses for the three 
sets. 

2 Allitciotioiis. Three stimulus sounds wcic given phonetically and 
the child was asked to respond with all the real words lie could think of 
that began with that sound. An illustration, in which tire subject took part, 
intioduced tire childien to the medium The stiimili, and the examples 
accompanying eacli, follow (n) B—("like in ball"), (i) K—("like in 
come”), and (c) RE—("like in read and return”) Time 1minutes 
foi each set. Score The total of the fiequencies of acceptable responses for 
the three sets 

3 In the . . The childicir lesponded with woids that began with "In the 


■riie complete procedure foi .idministr.ition and storing of nil the tests is on file 
in ."i thesis in the lihr.nry of the Stite Univeisity of lorv.'i 
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. . Tunc- minutes Scoie. The ficqucncy of acceptable responses. 

4 CJiiltl names The child named as many children as he could think 
of as quickly as he could If the same name was given twice, the watch 
was stopped and the child asked to diftcientiate between the two Time 
one minute Score The frequency (The same proceduie was followed for 
Tests 5 and 6 below ) 

5 /l/htlr names. The child named as many giown-up people as he knew 
("any grown-ups, anybody at all, anywhere”) as quickly as he could 

6 Thing names The child named as many things as he knew ("any- 
tlung that you can tliink of”) as quickly as he could 

7 Dnaiianged sentences. Eleven "mixed-up'' sentences were piesented 
to tile child who was asked to "stiaightcii them out again” In an illus- 
tiation wluch picceded tlie test, the child was aided to stiaighten out a 
"niixed-up'’ tluce-woid sentence The stimuli consisted of two two-word, 
three thicc-woid, two four-woid, and two fivc-tvoiil "mixed-up” sentences 
If there was no icsponse made when the stimuli were given, they wcie, if 
necessary, icpcatcd twice. Tunc 30 seconds foi each sentence Scoic 
The scoiing was done according to scoring directions in which emphasis was 
placed on the number of coircct word»biidgcs, le, two woids in sequence 
m correct gramm.itical oidei, and the shifts of subjects and objects to coiiect 
positions 

8 JFoid output The child was asked to tell all about a subject he 
probably knew best of all, his home ("about what you do there, how it 
looks, what the inside is like, who lives thcie, everything tiiat goes on 
there—-anything at all about youi home”) When the child paused, the 
cxpeiiinentci said: "Anything at all about your home.” Eveiything said 
that at all lelatcd to the home was accepted Time two ininuies Scoies 
(n) The numbci of diffeicnt woids used (Types), {b) The totcil number 
of woids used (Tokens), .ind (c) The Typc-Tokon Ratio 

Othei mcAsiiics used weic Stanfoid-Binet (Foira L) mental age, IQ and 
vocabulary subtest scoies, and Sinilh-Williams (14) Vocabulaiy Test scoies 
The IQ, although ratio with cliionologic.il age taken out, was included as 
a meusuic because of its common use as a standard. The Smith-WiIliams 
Vocabulaiy Test is a measure based on responses by the child to a lepiescnta 
tivc sample fiom an adult list of basic verbal symbols Only those lesponscs 
designated by Williams as recall or "a” responses arc used in this study as 


“The Type-Taken R.Ttio (TT R ) is the latio of the niimbci ot cliffeient woids in 
.1 speech sample (Types) to the total numbei of words used (Tokens) (7) 
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the nieasuie of vocabulaiy extent The bcores of 27 childien weic available 
on this test. 


C Rnsui/is 

It c.in be seen fiom 'J'ablc 1 that the scoies for the 16 v.iiiable'. have 
friiil}' adequate (lanyres) and (variabilities) foi coriclation.il piiiposes A pos- 

TAHLE t 

Mfans and Standard Deviahons oi. C/1, MI, IQ, Sh.ilsicrs in Prfsciiooi, lnr 
SMlTH-WltllAMS AND SlANFORD-UiNCT VOCABUl AKY 'IFSIS, AND TIIL 
Tests of Wobd-Fiufncy 



{N =* 38) 

Mean 

Siginn 


C/l (Mos) 

6K 1 

5 2 


MA (Mos ) 

86 0 

12 1 


W 

126 2 

14 5 


'I'cims in Pieschool 

48 

2 5 


Smitli-Wilhaciis {N *=• 27) 

to 3 

108 


Binel Vocalnilarv 

68 

1 8 


Rliymcs 

50 

5 4 


Allitcratinns 

3 2 

29 


In die 

52 

3 5 


Cliild Nnmea 

8 3 

3 6 


Adiilc Names 

59 

3 4 


Thing Names 

11 4 

6 1 


Disananged Scnicnccs 

10 5 

7 8 


Types 

>0 5 

159 


Tokens 

68 7 

29 6 


TTR, (ratio) 

616 

140 


sible exception is the Stanford-Binet Vocabulaiv Test which has limited vari¬ 
ability, the lange of scores being fiom ^ to II. Age 5-0 seems to be the 
lower limit foi testing for the woid-niicncy ability on these tests 


I Coi relations of the fVoid-Fliiency 'Vests with Cfn onoloijual Age, IMcntal 
Age, IQ, and Nnnihei of Semesten in Picsiftool 

In Table 2 it is seen that thcic is a ticnd foi the tests of woid-fliicncy to 
be more highly lelatcd to mental age than to chronological age The rela¬ 
tionships of the woid-flucncy tests with the foui variables being coiisideicd 
follow 

a. JFuh cin oiiological age. Disaiiaiigcd Sentences is significantly related 
at the 1 per cent level of confidence ( 55), Rhymes (.34) and Alliteiations 
( 32) at the 5 pci cent level There aie slight negative correlations with 
the 'I'vpe-Tolcen Ratio (—30) which just falls slioit of being significant at 
the 5 pci cent level, and with Types (—21). It may be said that the older 
childien ot this gioup made higher scoics on Disananged Sentences and 
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'FABLE 2 

CORRIIATIONS DCTVVrpN IflT 'I’CSIS OF WORD-Fl UCNCY AND CA, MA, IQ, AND NUMBER 
or S^MLSTrR3 IN PRESCHODI* 



CA 06 3+ 32 22 09 02 27 55 —21 01 — 30 

MA 19 62 SI 39 37 24 4f 65 09 10 00 

IQ 19 50 39 32 36 .27 13 +1 21 10 19 


Setiiesteia lu 

piccfhool 22 13 —02 —03 13 17 17 06 1 3 —05 

corrclniion of 41 is signihcant nt the 1 per cent level of confidence, and one 
of 32 at the S per cent level 

piobabJy were bettei in iliyming and in thinking of woicJs with given initinl 
sounds. It is likely that the older cliildieii weic more inclined to use the 
same woids lepcatcdly in free expression The olhci tests do not show sig- 
nificrint rclationslitps witli chionological age. 

b J‘P''Uh mental age Disaiinngcd Sentences (65), Rhymes (62), 
Alhteintions (.54), and Thing Names ( 44) <ill coireliite with mental age 
beyond the 1 pci cent level of confidence, In the . ( 39) is nt the 2 per 

cent level, and Child Names (37) is at the 5 pei cent level The children 
with higher mental .igci» may be said to make liighei scoies on the above 
named tests Mental age is not lelated significantly to Types, Tokens, tiie 
T,T R. or Adult Names 

c. Wtlh IQ. The coiielations on the whole show the same positive tiend 
as they do witli mental age 

d. JFiih semesteis in pieschool. The corielalions ale insignificant. It is 

seen tliat Disarranged Sentences shows a liigh lelationship with CA, hlA^ and 
IQ, and that Rhymes, Allitciations, In the . . , Child Names and Thing 

Names all show significant lelationships with MA and IQ —tlie relationships 
with MA being higliei. 

2. Inter)eliiiwns Among the Wotd-Fliiency Tests 

The significant lelationships with each of the woid-fluency tests aie as 
follows: 

a. Rhy?nes Coiielated with Disairanged Sentences (.70) and Allitera¬ 
tions (.42) nt beyond the’l pci cent level, with In the . . (.40) and Child 
Names ( 39) at the 2 pei cent level; and with Adult Names ( 32) and Thing 
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TABLE 3 

Iniercorreiations dctweln Till. WoRn-FiupMCY Tests* 


E 

£ 

Pi 

Alliterations 

Id the 

Child names 

Adult names 

W 

E 

n 

a 

Ul 

f 

A 

h" 

Disarranged 

sentences 

£ 

u. 

r 

a 

lU 

-4 

G 

H 

TTR 

Rliymta 

42 

40 

39 

32 

32 

70 

08 

18 

—,16 

Allitci atians 


38 

33 

.11 

to 

55 

,14 

20 

— 17 

In tlic 



27 

32 

45 

S8 

12 

13 

— 17 

Child Names 




41 

.23 

34 

16 

12 

08 

Adult Names 





56 

28 

45 

35 

07 

TUiug Names 






51 

38 

S3 

— 15 

Disaiiangc-d bcnteiices 







08 

12 

— 11 

'lypes 








84 

04 

Tokens 









— It 

TTR (latio) 











coircliition of 41 is signilic.)nt at the I |>ci cent kvtl of confidence, and one 
of 32 at the 5 per cent level 


Names ( 12) ni the 5 pci cent level of confidence Rtlatiotuslups with the 
icmninmg tests aie insignificant 

b. /lllifeit]/io)is, Coiiclattd with Disaiianged Sentences ( 55) and 

Rhymes ( 42) at beyond the I pci cent level, with Tiling Names ( 40) at 
the 2 pci cent level, and with In the . (.38) and Child Names (31) 

at the 5 per cent level. 

c. In the . . . Conclated with Disaiiaiigcd SciUencES ( 58) and Thing 
Names ( 45) at beyond the 1 pei cent level, %vith Rhymes ( 40) at tlie 2 
per cent level, and with Allitciations ( 38) and Adult Names ( 32) at the 
5 per cent level 

(1. Child Nnmei. Coiielatcd with Adult Names (41) at the 1 pei cent 
level, with Rhymes (39) at the 2 pci cent level, and with Disaiianged 
Sentences ( 34) and Allitciations (31) at the 5 per cent level 

e. Adult ISames Coirclatcd at die I pei cent level with Thing Names 
( 56), IVpes (.45), and Child Names ( 41), and at the 5 pei cent level 
with Tokens (35), In the (32), and Rhvnics (.12) 

/ Thiiiff Names Coiielatcd at beyond the 1 pei cent level with Adult 
Names (56), Disarranged Sentences (.51), and In the (45), and 

at die 5 pel cent level with Allitciations (.40), Types ( 38), Tokens ( 33), 
and Rhymes ( 32) 

ff Disanaiiffed sciite/ues Correlated at beyond the 1 pei cent level with 
Rhymes ( 70), In the ( 58), Allitciations ( 55), and Tiling Names 
(.51 ), and at the 5 per cent level with Child Names (.34). 
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h. Typis Coirclntc.<l at beyond tht I per cent level with Tokens ( 84) 
and Adult Namei (.45), mid at beyond the 5 per cent level with Thing 
Names ( 38) 

I Tokens Coi related at beyond the 1 per cent level with Types ( 84) 
and the TT.R (—.44), and at the 5 per cent level with Adult 
( 35) and Thing Names ( 33). 

] Tvpe-Uiken leilio. Coirclated at the 1 per cent level with Tokens 
(-44) 

3. Helationsliips of the Tests of JToi/l-Fluency with the Smilh-fVilliains and 
Stanfonl-Jiniet Focabulaty Tests 

In Table 4 ate seen the correlations between the word-fluency tests, the 
Smitli-Wilhcims VocabuLiiy 'J'est, and the Stanfoid-Rinct Vocabulary sub 
test (10, p. 302) Two sets of conclalions were made with the Binet 


TABLE 4 

(’ORRtI ATIONS nnWCCN Tun SMITH-WiI t lAMS AND STANFORD-jilNLT VoOABUr AIIY TESTS 
and the Tpsts of VVoki)-Fi UPNCV* 
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4» 
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-e 

Sio 
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<1 
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<a 

e 

S; z 






g 



13 

-5 


s5 

(/> 
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Pi 

JS 


>. 


e 

M 

le 

-O 

< 

jc 

h 

i2 c 

Q S;! 

c, 

e 

H 

h 

M 

a 

V3 


Smitli-Williams 

Binec 

27 

76 

.55 

52 

S3 

26 

49 

71 

.31 

19 

09 

vocnlnilary 

Binet 

27 

.56 

U 

00 

It 

IS 

to 

52 

27 

— 11 

07 

vocabulary 

38 

,51 

07 

07 

35 

17 

04 

42 

07 

09 

08 


•For 27 cases the value vf the coricintion coefficient required for significance m 
the 1 per cent level of confidence is +9, for ihc 5 pei cent level, 38 For 38 cases, 
» and 32 

Vocabulary Tes-t Since scores foi only 27 subjects were available on the 
Smitli-Williains and scores foi 38 subjects on the Binet Vocabulaiy, one set 
of correlations was run with the 27 cases on whom Smitli-Williams Vocabu- 
laiv scoies were available and the othci set witli all 38 cases 
An cvamination of Table 4 indicates a trend towaid liigli positive rela- 
tlonslups (significant at beyond the 1 pci cent level) between the Smith- 
Williams Test and most of the ineasuies of woid-flucncv Rhymes ( 76), 
Disarranged Sentences (71), Alliteiations (55), Child Names (53), In 
the . ( 52), and Thing Names (.44). The relationships with the 

woid'output measures, 'Ivpcs and 'Fokciis, and Adult Names aie insignificaiil 
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The Stanloid-Binct VocabuUiy Test (N = 27) is also icl.Ucci signifi¬ 
cantly to Rhymes (.56), Disaiiaiiged Sentences ( 52), and Child Names 
( 38), hut the iclationships aie lowei than the ones hetwecii these 
-woicl-flucncy measures and the Smith-WilUaim VocabuUnv Test The 
couelations with the Hinet Vocabulary Test foi 38 cases aic, oi\ the whole, 
somewhat lowci than foi 27 cases Those foiii tests winch correlate at 
heyond the 1 pci cent level of confidence with the Smith-Williams Vocahu- 
laiy Test but not with the Staiiford-Binct Vocabulaiy Test aie Allitctations, 
In the , , Child Names, and Thing Names. Howcvci, the con elation 
of the Binct Vocabulaiy Test to Child Names is significant at beyond tlic 
5 per cent level (38) 

D DIScusslo^r 

Some of the relationships found in this study niav be a function of low 
icliability of the mclividual mcasiiics of woid-Hucncy Tlic langc of scores 
of the individual measures is not adequate foi detci mining split-half reli¬ 
ability This conbulciation could not be ovcicome by doubling the test 
lengths, 'The spans of attention of the children wcic alicady almost taxed 
to the limit, and, as nousficld and Scdgcwick (2) found, the latc of asso¬ 
ciative lesponscs in a set defining the iclcvaiicc of tlic responses vanes diiectly 
with the numbei of available icsponscs It is seen, ihciefoie, that doubling 
the test lengths would not liavc solved the pioblciu Exjieiieiice with the 
tests indicates that detcimiiung the reliabilities would, with one exception, 
have involved complete retesting using alternate foims However, since 
the laiigcb of the scoies and the patterns of lesponscs weic not known in 
advance, and the tune avail.iblc foi this icseaich limited, such a procedure 
could not be earned out The Disaiiauged Sentences test is the only one 
for which icliability was computed Thcic ate 11 cliisaiianged sentence 
stimuli Omitting the odd sentence, an odd-even icliability coefficient of 
83 was obtained. 

Cliild, Adult, and Thing Names appealed, at lust, to be taiiping the same 
01 veiy simdai types of matciial. We do not know fium tlic intcicoiiclations 
■whethei tins is the ease Tlieie aie some significant inteicoiielations, yet, 
they aie not high if we considci them as nicasuies of the same oi similar 
things It is not indicated in the inteicoiielations whether we do not have 
a reliable measure for each test, oi whether the low inteicouclations may 
mean tliat they aie measuring ddfeicnt things By inspection, the tluee 
tests seem to be tapping icsponsc lescivcs of diffcicnt magnitudes A child 
would be expected to know itioie names of things tlian of childicn, and 



174 


JOURNAL OF GENETIC PSYCHOLOGY 


more names of childieii than of adults It is seen in Table 1 that the means 
.lie in that oidei 

The Type-loken Ratio was inckided in the analysis to discovei its rela¬ 
tionships with the othei ineasiiies It showed only one significant icl.ition- 
shlp, inverse, with Tokens (—44), which indicates that the childien who 
used a gieatci volume of woids tended to icpcat the same woids moic 
fiequcntlv 

Altliougli the othei woid-fluency mcasiiics coiiclate significantly with 
mental age, the woid-output measures, Types and Tokens, and Adult Names 
do not. This ])attern might indicate that the woid-output and Adult Names 
tests aie measuiing something diftcicnt fioni the otliti woid-fiucncj tests, 
something tliaL is not being mcasuicd by the Stanfoid-Einct Intelligence 
Test Fiom the intcieoiiclations of the woul-fliiciicy nic.is.uics, it is seen 
that till', pattern is again home out. With the exception of the lelationsliips 
of the w'oid-output mc.isuics, Types and I'okens, to Adult and Thing Names, 
signilic.int at tlic 1 pei cent and 5 pci cent levels, tlierc aie no significant 
relationships with ihc otliei woid-flticncy measuics These icsults m.iy indi¬ 
cate that theie aie two abilities involved in woid-flucncy >is C.inoll (3) has 
suggested: one involving the speed of won! association wlicic tlicrc is some 
restiiction imposed, and the othei involving the rate of pioduction ot words 
wheic there is little rcstnctioii That Adult and Thing Names are iclated 
to both groups of measures may indicate that they aic in some way related 
to botli word-fiuency abilities 

The two mcasuies of vocabulary were used in this study because of then 
different natures One, the Smith-Willinms, involves the pioduction of 
woids to fit stimulus pictures or objects, and the other, the Stanford-Binct 
Vocabulaiy, involves lecognition and identification of woids. The foiinei 
would be expected to be related to the woid-Huency ability, and the latter 
to the verbal-compreliension ability. 

In view of the conclation of .67 between the Sraith-Williams and the 
Stantoi d-Biiiet {N =27) vocabulaiy tests, it is indicated that the two 
measures in themselves are faiily reliable.^ Thus, it may be concluded that 
thcii low conelations with othei vaiiables aie not necessarily a function of 
low icliability of the woid-ftucncy tests, and that the nairow range and 
lower variability of the Stanford-Binet Vocabulaiy Test is not responsible 
for Its low conelations. The age factoi is also luled out as cause for tlie 
low conelations, since the Stanford-Bintt Vocabulaiy Test does not coiielatc 

‘An unpublibhetl study by Wtliman shows a conclation between fall and spring 
tests on the Smith-Wiltiams Vocabulaiy Test for 40 childicn lo be 94 
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with some of the tests with which the Smith'Williams Vocahiihuy Test torre 
lates It IS uidic.itcd, theicforc, that the insignificant conclations between the 
Slanfoid-lBinet Vocabulaiy Test and some of the tests of woiJ-lUieiicy aie 
a function of the natuie of those tests, and since some of these same me.isuies 
arc related to the Smith-WiUiams Vocabulary Test, it is indicated that 
diffeient groups of tests may be mensiiiiiig diflfcieat abilities Tliesc data 
lend support to the evidence cited above as to the existence of two abilities in 
word-fluency. 

E Summary and Conclusions 

1 Woid-flucncy tests were constructed and used with 38 clnldren, ages 
5-0 to 0-7. A s.rtisfactoiy range of s>coics \v.\8 obtained—the individual differ¬ 
ences were adequate. Within the limits of tins study it was possible to 
determine the icliability of but one test. 

2 The word-fluency tests, m gencial, li.id higher iclntionsJups with men¬ 
tal age than with cliionoiogical age 

3. The woid-fluency tests gave a positive langc of mtciconelations fiom 
08 to 70. 

4. Dtffciciu patterns of lelationslups were lound between the tests of 
woid-flucncy and two types of vocabulaiy tests, one a iccall vocabulaiy test, 
and the other a rccogiution-dcfinition vocabulary test 

5. The intercoiiclations of the word-fluency tests and their coirelations 
with mental age and two types of vocabulaiy tests seem to indicate that 
theic aie two abilities involved in woid-fluency one involving tlic late ot 
word association wheic theie is some lestiictioii imposed, and the othei in¬ 
volving the rate of word association wlicrc there is little icstiiction 


References 

1 Ascii, b A study of ch.'ingc in mental oignni'ation .hch Psyifiol, 1936, 28, 
No. 192 Pp. 30 

2. Bousiipin, \V A, & Sldgewick, C II W An analysis of sc<iiicnces of icsinc- 

tive .Tssociative responses. J Geti, Psychol, 1914, 30, 149-165 

3. Carkoii, J B a factor an.ilysis of \erlial ability Psyclioiiicinkn, 191-1, 6, 

279-308 

4. Cl ARK, M P, Changes in primary mental abilities with age .hili Psythol , 

1944, 41, No 291 Pp 30 

5. Gaurltt, II E, Bryan, A I, & Pmi, R E The age fnclor in mental or- 

gniiizafion Aich Psychol, 1935, 26, No. 176 Pp 31 

6. Johnson, D, M, & Reinoids, F A factor analysis of verbal ability Psythol 

Rcc, 1941, 4, 183-195 



17G 


JOURNAI OF GENFTIC PSYCHOLOGY 


7 Johnson, W Studies m langunge beliavioi I A piogrnm of research Psychol. 

Atovorj, 19‘t4, 66, 1-15 

8 RricHAKDj S Mental organiyation and age level .Itch Psyihot, 1944, 41, No 

295 Pp 30 

9. Studman, L G The factor iheoiy in the field of personality Chntnc Gf Pers, 
1935, 4, 34-43 

10 iFiiMAN, L M, & Merriii, M Measuring Intelligence Boston Houghton 
MitHin, 1937 Pp 461 

II. ThuRSTONc, L L Primaiy Mental Abilities (Psychometiic Monographs, No 
I ) Chicago Univ Chicago Press, 1938 Pp 121 

12 'JnuRSTONP, L, L , & Thurstont, T G Chicago Tests of Mental Abilities for 

Ages ll to 17 Washington Ameiican Council of Education, 1938 

13 - Factorial Studies of Intelligence (Psycliomcti ic Monographs, No 2) 

Chicago Univ Chicago Press, 1941 Pp 94 
14. WiiiiSMS, H M, & McPsriamd, M L a jevisuin of the Smith vocabulary 
test for preschool cluldien Vmv hi Stud Child If'elf , 1937, 18, 33-46, 79-87 

loiua Child fp'elfnir’ Reseauh Sfalio/i 
St/ife Univ^isify of Iniva 
loivd Ciiyj lovjii 



Joumal of Gciirlic Psic/ialoffv, 1948, 72, 177 - 181 - 

STUDIES IN WORD-FLUENCY II ITS RELAl’lON I'O 
ELEVEN ITEMS OF CHILD HEHAVIOR* 

lown C/ii/d JPcIfaie Rcsratch Slaiioit. Slate Univcisity of loivn 

Jacob L. Gewirtz 


A Introduction 

In a incvious study {!), the iclation of woui-fluency to mental age and 
vncabul.uy, and the intciiclntiont,lnps of the ineasiiits of ^void-fluency were 
exploied It is the aim of this stmly to dctciminc the iclntionsluiis hetween 
woid-nucncj, as nieasuicd by the same tcst>, and ccitain items of Lliilcl 
hehavioi, 

The iclatiunship between woid-niicncy ,d)ilitv and personality has been 
exploied but slightly as yet Thuistonc states 


It IS not unlikely ihnt ilic wor<l*/l«iciic> factoi is indicative of some 
tcuipcrninental traits m addition to us cngnitive implications If such 
double interpretations can be sustained, they will serve to break dosvn 
the conventional differentiation between imellectiial and temperamental 
panmeters, winch arc pioliably much more interwoven tlian we had 
supposed {4, p 3) 


Wolfle (5) smvcved the factors of peisonality that have been lepoited 
in the litciature and reported a facloi "/" foi (IticiiLy of mental activity, 
winch, presumably, would be the same as, oi siniilai to, the woul-llucncy 
ability Studman (3), working with ahnormals, repoitcd a fluency factor 
"f" winch he thus named because Ins tests depended laigely upon the "flow 
OI fluency of the patient’s lesponses” The nature of tlic patients' ti,iir 
charactciisticsi suggested to Studniau that this fluency factoi is associated 
with temperament Tlie fluency tests difleicntiatcd clcaily manic and dc- 
piessivc patients Pie concluded that they lequned associative lathci than 
icasoned oi logical lesponscs Many patients (mostly dcpicssives) who made 
low scores on the fluency tests woikcd exticmcly lapidly on speed tests 
(tests consisting of definite and easy tasks to be peifotnied .it maximum speed) 
Stiulman observed that high speed scoics depended hugely upon the degree 
of eftort made, whcieas on fluency tests cftoit was a hindrance i.ithei than 
a help. 


^Received in the Editorial Ofbee on March 17, 19+7 
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B Procfdurc 

The sftine 38 cliildreii, age 5-0 years and above (lange 5-0 to 6-7), wlio 
served as subjects, and the same measures^ of woid-flucncy used in the 
previous investigation (1), aie utilized in this study As measuics of the 
temperament or bchavioi of the chililien, a shoiteiicd foim of the Fels Chid 
Drlinvio) Scales (2) was used. Of the 30 scales 15 were chosen for use 
which, by inspection, weie consideied to have some beaiing on word-fluency, 
defined as being involved whcncvei the subject is .islced to think of isolated 
woids at a lapid rate, and, as being levcalcd by ic.idiness in pioducing oi 
mnmpul.uing woids in accordance with a specified set The scales are inde- 
jieiident units, c.icli mcasuiing a single bchavioi chaiactciistic. The 15 
scales chosen mcasuicd aggicssivencss, chceifulness, competitiveness, con- 
foiimty, ciuiQsity, emotional cpiitiol (tlic degree to which the child's overt 
cxpiession of emotion is inliibited), emotional excitability (low tiucshold to 
emotional stimulation), fancifulncss, frequency of gross activity, gicgaiious- 
ness, originality, patience, sense of hunioi, social appiclicnsivencss, and sug¬ 
gestibility. These scales wcic given to the picschool teachos who latcd the 
children in then gioups Ratings by two teachers weie obtained for 32 
children Only one lating was obtained on the remaining six cliildien since 
only one te.iclier was m chaigc of them. The latings on four of the scales— 
fancifulncss, ficqucncy of gioss activity, sense of humoi, and suggestibility 
—were discaided because the latci icliabdity on each was at below the 5 
per cent level of confidence 

fl'hc beliavioi lating scales were made up of lune-centimetei lines—each 
line corresponding to the child being rated on each behavioi chaiactenstic. 
Cues were present along the lines to aid in the lating The scoies were 
the ".V's" placed directly on the rating lines at the points best leprcsenting 
the ratei's judgment as to the location of the lates on that scale All tlie 
childicn were rated on each scale at one time Scoiing was done by 
means of an oidinary miUimetei lulc, by placing it along the lating line and 
reading the “X” score dnectly 

C. Results and Discussion 

1 Means and VanahiUties of the Ratings and Rate\ RelinbtlUy 

The 11 lating scales in Tabic 1, those retained for use m this study, 
all have intcr-iatci reliability cocfhcicnts at the 5 per cent level of confidence 

The tesLs anil behavior lating scales used in this study arc on hie in a thesis 
in the library of the State University of Iowa. 
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TABLE I 

Means, Standard Deviations, and Rciiabiiitv Cotmcu nts vor Eitvin Ratino 
ScAi-cs or Two Groups or Chiidren Mlasurid in tiii Iowa and Flis Ppisciioois 


Iowa Group (1946) 


Pels Gioiip 

(1939-40) 


N = 12 

N = 38 


N = 32-35 

iV = 

10 

Reliability 



Kclinbility 



Scale CQcfhcient* 

Mean Sigma 

coclhcienl** 

Mean 

Sigma 

Aggressiveness 80 

59 3 

20 9 

77 

52 8 

20 6 

Clicerfulness 40 

66 9 

18 1 

71 

71 7 

IS S 

Competitiveness SS 

61.V 

20 0 

67 

51 6 

19 3 

Coiifoimily 47 

60 6 

IS 6 

39 

67 4 

14 7 

Curiosity 62 

70 3 

17 8 

31 

60 3 

16 S 

Emotional 






contiol .70 

58 3 

19 9 

.59 

58 0 

19 5 

Emotional 






excitability 4+ 

69 6 

15 9 

56 

61 3 

158 

Grogaiioiisness 40 

f,n 

18 0 

66 

62 3 

17 5 

Onginnlily S7 

564 

20 8 

U 

44 5 

10.9 

Patience 45 

56 2 

22 4 

70 

60 I 

23,1- 

Social 






appi chensivcncss 65 

51 2 

20 2 

70 

V9 2 

13 3 

*Intei-iatcr coelhclcius foi 

two latcis 





'“*Intci-ratcr cocfTicients foi 

ihice latcrs 





or higher. These rellabilitv coofliciciits aic not high, but 

, in general, com- 

pnie fauly well with the 

icsults at 

the 

Fcls Institute 

(2) The mean 

ratings of the Towa and Pels gioups 

aic 

within fairly close range 

of each 

other, the ratings used in 

this study being slightly inoic vari.ihle, as 

seen m 

Table 1 The means and variabilities of 

the other mcasiueb used 

in this 

study, chronological age, 

Stanford-Binct 

(Form L) mental age and IQ, 


TABLE 2 




Means and Standard Deviations or C/I, . 

M/1, 

IQ, SrsirsiiRs in 

Prisciiooi, 

AND THE 


T I STS 01 WoRD-Ft Ul Ncy 



(N = 38) 



Mean 

Sigma 


C/1 (Mos ) 



63 1 

5 2 


MJ (Mos) 



36 0 

12 1 


iQ 



U6 2 

14 5 


Terms in preschool 


+ 8 

2 5 


Rhymes 



50 

5 4 


Allitci ntions 



32 

29 


In the 



52 

3 5 


CliiUl names 



8 3 

36 


AcUilt names 



5.9 

34 


riling names 



11 4 

6 1 


Disarranged scnteiites 


10 5 

7 8 


Types 



VOS 

159 


Tokens 



68 7 

29 6 


T,T,R (latio) 



616 

140 
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semesters m pieschool, and the tests of woid-fluency, indicate that these 
measures aie also adequate for coiielation 

2 Coiiclfitfoiis bettueeu the Eleven Behai'ioi Rating Staler and the Measuies 

of lEoid-Fliiency 

The dgmficant leUttooships appealing m Tabic 3 between the latings on 
the bcli.ivioi lating scales and the tests of woid-fliicncy ability used in tins 
study follow 

TABLE 3 

CORRIIAIIONS DlfWhCN THE El TVFM BeHAVIOR RaTINC. ScAl CS AND 'IHL ICSlfi OP 

WoRu-Fi uLver, C/J, MA, IQ, aho Semi seers in Parscuooi'* 
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V 

V 
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a 

e 

O 
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3 

o 

Emoti) 

contro 

Z n 
o i: 

w -3 

tS) 

V 

u 
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B 

& 

U 

O 

a 

a 

b 

n 

CL. 

^ b 

C Ci. 

Klivincs 

39 

01 

56 

— 13 

58 

— 21 

34 

48 

37 

— 30 

— 51 

AllitcriUions 

21 

32 

28 

02 

23 

02 

03 

25 

31 

10 

— 33 

Tn die , 

30 

.13 

26 

— 08 

49 

— 20 

21 

12 

44 

— 17 

— 4fr 

Child iiRrncs 

IS 

S3 

31 

— 12 

18 

— 02 

00 

17 

31 

— 10 

— 25 

Adult names 

06 

IS 

.14 

06 

34 

05 

06 

40 

44 

04 

— 47 

Thing names 
Disaiiangcd 

16 

26 

2 t 

03 

35 

IS 

— 09 

36 

44 

07 

— SO 

sentences 

41 

06 

48 

— 19 

43 

— 22 

19 

36 

41 

— 21 

— SO 

Types 

05 

26 

04 

24 

17 

17 

— 0$ 

28 

26 

— 10 

—.30 

Tokens 

TTR 

li 

36 

05 

19 

12 

14 

— 02 

24 

22 

— 10 

— 39 

(rniio) - 

-19 

— 2b 

.— 03 

— 04 

01 

— 10 

It 

08 

— 02 

— 01 

23 

CA 

IS 

— 14 

20 

— 18 

— 02 

— 17 

— 02 

11 

04 

— 12 

— 32 

MA 

29 

12 

41 

— 22 

40 

— OS 

08 

39 

55 

— 04 

—S3 

IQ 

Serncslcis in 

25 

21 

34 

.04 

49 

05 

12 

36 

62 

03 

— 28 

pieschool 

27 

31 

22 

— 12 

20 

.26 

07 

24 

37 

02 

—.22 


*A CQI relation of +1 is significant at the 1 per cent ievei of confidence, 39 at the 
2 per cent level, and 32 at the 5 per cent level 


a Rhymes Coirclatcd with ratingi, on curiositv ( 58), competitiveness 
(.56), social appiehensivencss (—53), and greganousness (48) at the 
1 per cent level of confidence, with aggiessivcncss { 39) at the 2 pci 
cent level, and with originality (37) and emotional excitability (.34) 
at the 5 per cent level Thus, it is indicated that childien rated moie 
curious, competitive, giegarioiis, aggressive and less shy performed bettci 
on Rhvmcs, and also that children lated more original and highly lesponsive 
emotionally probably perfornned better. „ 
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b. Allileialioiis Coirelated with latin}^ on socuil apprehenstveness 
(—3^) and chceifiilness (32) at the 5 pci cent level ot confidence, indi¬ 
cating that children who weie latcd less shy and more clicciful probably 
pcrfoimcd beltci on Allitciations 

c In the . . Coiielated with cuiiosity (49), social ap]nchensive- 
ness (—46), and originality (.44) ratings .it the 1 pci cent level of con¬ 
fidence, indicating that the childicn lated more curious and oiiginal and 
less shy achieved highei scoies on this test. 

(1. Clnhl names Coiielated with the chccifulnes-, (.53) rating at the 
1 pel cent level and with giegaiiousness (37) at the 5 per cent level, indi¬ 
cating tliat the children rated moie chcciful performed bcttci on the naming 
of cliildicn, and that childien rated moic giegauous piobablv iiciioimcd 
bcttci. 

e Adult names. Correl.itcd with latings on social appiclicnsivcness 
(—47) and originality (44) at the 1 per cent level, with gicgai loiisness 
( 40) at the 2 pci cent level, and with ciiiiositv (.34) at the 5 pci cent 
level Thus, it is indieatcd that childicn latcd less shv and moic original 
and gregaiious were better m the naming of adults, and that childicn who 
were latcd more curious probably did better 

f Thing names Conclatcd with the latings on social apprchensivcncss 
(—50) and originality (.44) at the 1 per cent level, and with cuiiositv 
( 35) and gregariousness ( 36) at the 5 pci cent level, indicating that 
the childicn raced less shy and moic original named moie things and that 
childien lated more gregaiious and cuiious piobably named moie things 

g. Disananged sentences Corielatcd with ratings on the scales foi 
social appiehcnsivcncss (—50), competitiveness (.48), curiositj' (43), ag¬ 
gressiveness (.41), and oiiginality (41) at the 1 pci cent level of confidence, 
and with gicganousncss ( 36) at the 5 per cent level, indicating tli.U chil- 
dien lated less shy and moic competitive, cuiious, and oiiginal icaiianged 
bcttei the disananged sentences and that childicn lated moie gtcgaiious 
probably did bettci on this task 

h. Types Not iclatcd significantly to any of the bcliavior ratings 

i 'Tokens Coiielated with the mtings on social apprelieiisivcness 
(—39) and cbeei fulness ( 36) at the 5 per cent level of confidence, indi¬ 
cating that the childicn lated less shv and moic cliceiful probably used 
moie words pel unit of time 

}. T.T R. The Type-Token Ratio, the latio of the number of different 
woids used to the total numbci of woids used, did not show significant icla- 
tionsliips with any of tlic scales 



182 


JOURNAL OF CFNETIC PSYCHOLOGY 


It js fipparcnt fioin Table 3 that performance on the tests of word-fluency, 
with the possible exc-cption of Types (—30) and Child Names (—25), was 
bettci in cases wlieie the childien weie less shy. The tiend holds foi all the 
tests used, 

It is of inteicst to compaie the scale iclationships of the woid-fluency tests 
that inteicoiielatcd most highly The couelation between Disniiangcd Sen¬ 
tences and Rhymes is 70 It is seen that childicn who peifoimed better on 
Disarianged Sentences were rated less shy (—50), moie competitive (.48), 
cuiioiib (43), aggressive (.41), oiiginal (41), and giegarious (36), and 
tliosG who performed better on Rhymes were rated less shy (—SS), more 
competitive ( 56), curious (.58), aggtessivc ( 39), original ( 37), gregarious 
(48), and emotionally excitable (34). Suiul.ii relationships thus are seen 
to prevail. 

The correlation between the Disaiianged Sentences and In the tests 
IS 58 Cluldien who pcrfoimcd bcttei on In the weic latcd less shy 

(—46), more ciiiious ( 49), and original ( 44) In this case, tlnec of the 
five scales related to Disaiiangcd Sentences at the 1 per cent level were 
also significantly lelatcd to In the . . . 

Adult Names and Thing Names are correlated 56 Children who per 
foimed bcttei on the naming of adults were r.ttcd less shy (—,47)^ moic 
oiiginal (44), gregarious (.40), and curious (34), and those who pei- 
fonnccl better on the naming of things were rated less shy (—50), more 
original (.44), giegauous (.36), and curious ( 35) It is seen u\ this case 
that veiy similai relationships prevail between the belmvioi i.iting scales 
and these two word-fluency tests. 

From the above data it is concluded that many of the measures used for 
word-fluency nbilrty arc significantly icl.itcct to characteristics of pcisonality 
01 tcraperarnent as measured by tlic behavior rating scales This would sug¬ 
gest that the word-fluency ability, or one of the abilities involved m woid- 
flucncy, is a function of temperamcntal as well as intellectual trails. 

It IS necessary to bear in mind, however, in considering the relationships 
discussed in this section, that reliability of the word-fluency measures is known 
in only one case (Disarranged Sentences, .83), and that some of the low 
relationships found may be a function of low reliability of the tests as well 
as of low reliability of some of the latin^. In the previous investigation (1), 
It was seen that the relationships found with the tests of word-fluency were 
not iiecessaiily a function of low reliability of the tests 
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3. Coiielalions between the Eleven Beliavioi Rating Scales and Chi onolopical 
AqPj Aletital Age, IQ, and Senies/eis in Picscliool 

It IS seen in Tabic 3 also that significant icLitionslui) patterns exist between 
some of the behavioi ratings on the scabs and chronological age, mental 
figCj ^Qj fil'd the number of semesteis spent by the child in picschool The 
significant relationships of the latings witii the four vaii.ibles follow 

a. Chionological age Conelated with latings on scales fen conformitv 
(—48) at the 1 per cent level, and with social .ipprehensiveiuss (—32) 
at the 5 pci cent level, indicating ih.it the oldei cliilclicn weic lated less 
confoim^t and piobably less shy 

i. Mental age Conelattd with latings on oiiginality ( 55), social 
apprehensiveness (—53), and tonipctitivcncss (41) at the 1 pei cent level, 
and with curiosity (40) and git‘gaiiou!?ncss (.39) at the 2 pci cent level, 
indicating that llic childicn with highci St.inford-llinct mental ages wcic 
inted moic oiiginal, competitive, curious, gicgaiious, and less shy 
t IQ The coiiolations at tlic 1 pci cent level of confidence witli IQ 
arc originality ( 62) and cuiiOMty ( 49), and .it the 5 pci cent level gregan- 
oiisncss ( 36) and competitiveness ( 34), indicating that higlici IQ childien 
were rated moie original and cuiious .iixl probahiv moic gieg.nious and 
competitive 

d Semesleis in puschoo! Children who spent moie time in pieschool 
wcic piobably rated more oiiginal ( 37), the coirclation being at the 5 pci 
cent level of confidence 

It IS seen that latings on oiigin.ilitv aic significantly lelated to mental age, 
IQ, and iiumbci of semcsteis in preschool, but not to cliionologic.il age, and 
tliat cliildien with lughei mental ages wcic rated inoie competitive, cuiious, 
and giegaiious, while lating^ on these scales aic not signific.uilly lelated to 
chionological age. Ratings on confoimitv show an invcisc iclationship with 
cliionoiogic.il age and a ticnd foi such a iclationship with mcnt.il .igc It 
IS noted that no significant iclationship was foiiiul between mental age and 
cluonological age and scales foi aggicssivencss, checifulncss, emotional con- 
tiol, emotional excitability, and patience An invcisc ticiid is noted between 
the latings on shyness and the foui vaiiahics 

Tlic lel.itionsliips of the latings with mental age and IQ laise the ques¬ 
tions as to whether {<?) liigher mental age and IQ children nie moie com¬ 
petitive, curious, gregaitoxis, oiiginal, and less shy because tliey aie more 
“intelligent,” or, (i;) bec.iuic they arc more competitive, original, cunous, 
giegaiious, and less shy they perform better on tests and get liighci mental 
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ajfcs and }Q\ or, (c) the higher mental ages and IQ's aic obtained as a 
result of some inteiactioii between ability and certain peisonality variables 

D Summary and Conclusions 

1 Coriclations between tests of word-fluency, chionological age, mental 
age, IQj number of semestets in pieschool, and II bchavioi rating scales 
were dctcitninod, and some significant iclationships were obtained 

2 Children with higher chionological ages were inted less confoimist 
and less sliy, and children with highci mental ages weie latcd more oiigmal, 
competitive, curious, gicgaiious, and less shy 

3 Coirclations between scoies on the tests of woid-llucncy and the be¬ 
havior latings langcd fiom 00 to .5S. 

4 It IS indicated that word-fluenry ability, ot one of the abilities involved 
in woid'flueiicv, as mcasiiied by the tests used in this study, may be a func¬ 
tion of tcmiiciamcntal as well as intellectual tiaits 
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VERBAL APTITUDES VERSUS ATTITUDES CASE STUDIES 

XTATV*^ 

The Giant Study, Depaitnient of Hygiene, flaivaid Vul'vci sify 


F L Weils 


The case studies (I-X) on tins Ecneral topic Avhith Iiave alicady appealed 
(6, S, 9, 10), liave been conceined with individuals selected on the basis 
of ccitain tiaits psychiatiically assigned, and with no lefercncc to pci- 
forinance of a psychometric chaiacter, or to any otliei featiiie in the liistoiy. 
In the picsent papei this sclKine is rcvciscd, the cases aie selected on the 
basis of disjunctions m vcibal and quantitative test rccoids, and without 
lefeicncc to any othci fcatuics of the histoiy The test piocctluics tinis 
involved me esscnlially (a) Tlic Sdiolastic Aptitude and Mathematical 
Attainments Test of the College Entrance Examination Boaid, (b) Tlic 
veibal and niiinbei portions of an alpha test (lescmbling “Form 9" [5], but 
available in altcinatc forms), and (c) a vocabuUiv procedure based on 
O'Connoi’s (4) modification of the Inglis senes 

Case XI 

This man is the youngei of two children of uppci middle class status The 
antecedents do not show tlic outstanding verbal-intellectual capacities hcie 
noted, they aie fairly balanced between ideational, business, and social in- 
teiests. Thcic is no evidence of any specially intellectual atmosplicre in 
the home, but the sib resembles the picsent case intellectually, fiom dcsciip- 
tion would have moie of the Piagmatic and Vital Aftect ttaiLs and a some¬ 
what less liigli intellect The influence of institutional icligion has been 
strong in the family, and Case XI when iindci ohscivation liad shown no 
tendency to move away fiom it 

He appaientlv ovci-rcactcd to ideational stiimili as quite a young child 
Until late childhood the play contacts‘vveie predominantly and pci force with 
girls, there seem', to have been no dilficiilty m adjusting to boys wlien this 
oppoitunity became available Later social contacts seem, howcvci, to have 
been more restricted, and the developing ideational nitcicsts aie specifically 
named as a reaction to this 

Athletic pai ticipation has been not quite absent, but is well below group 

♦Received in the Editoiial Office on April 12, 1947 
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average, limited to a few non-contact games, and non-competitive activities. 
At the time of observation, exeicisc foimed no part of Ins activities and social 
paiticipations weie slight Tlicie have been no mechanical mteicsts, and 
tiieic IS again encountcied a statement of aveision to the iigidity^ of scienti/ic 
thinking, and a need for the gicatci semantic elasticity of woids. ' 

As initially seen here, a iiotewoitliy feature is the vaiying way m which 
lie iinpicssed the difteient members of the Study staff, given in such com¬ 
ments as (a) ‘‘slow, latlici naive, not veiy adequate impression”; (b) “talka¬ 
tive, fiicndJv”, (f) “ideationally feitilc, but not orderly; rather ill-balanced”; 
(d) “self-assured, pleasant and agreeable”, (e) “loud, flighty.” 

Bodv-biiild was of meso-, endo- and cctomoiphy in this order with some- 
•\yhat dimiiiislicd masculine component 

Psychotype, in spite of liighci mtsomoipliy, would have placed cciebiotonia 
fiist. but It IS lather mixed according to the functions that one considers 
(athletics, food, sleep, sex habits, etc ). As already lecoided (11, Case 11-D, 
p, 229) physiology yielded a liigh pulse With low respiiatoiy and basal 
metabolic rates The assigned Soundness Class was /I, a little hbei.iUv 
perhaps; the Outstanding Tiaits weic limited to Verbal Facility, Cultuial 
and Crcativc-Intuittve Viewing the rest of the Woods tiait senes in the 
light of the histoiy, one would give an above average rating to Sociable, 
Sensitive Affect, Ideational and Lack of Purpose and Values, a minus rating 
to Jiist-So, Piactical Organizing, Piaginatic, Self-Conscious Introspective, 
Physical Science Motivations 

Demeanor in the psychiatric interviews had rather hypomanic character¬ 
istics, a good deni of motor restlessness is described, with marked push of 
speech, and a low tlneshold of uttciancc, so that a word from the interviewer 
IS good for many minutes of rambling talk and it is diflrciilt to tciinmate 
an inteiview. Despite this loquacity, it is a recurring theme in the lecord 
that Ire does not peisonalize oi empathize tin?, talk It is in tcims of “wimt 
otlicrs say and how othcis feci” about a thing This tends to give an “im¬ 
pression of coldness and analytical intellig-encc with a ccitnin lack of wainith 
and depth not accompanied by any emotional overlay.” 

ObsavaUons 

This man presented an S/fT 1.46cr above local norm and MAT 
below Tliis is one of the extreme disjunctions in the mateiial, both thc’e 
tests are rather loaded with cultural features, MAT indeed with specific 
training, and are thus functions of attitudes as well as aptitude The alpha 
scores must be understood in relation to this fact The verbal alpha score 
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IS only jvist aveifigc foi the college as a whole, not iiioic ih.in half a sigma 
lo\A' foi tlic Study yeai group The excessive SAT is a function of intcicst 
and application, as is fuither demonstrated in the vocalnilaiv langc func¬ 
tion, winch IS 1 1 hr high, actually close to the ceiling of the test and one 
of the highei iccouK in the Study Qiifintitation as jepicsentcd in number 
- alplia, diops to 1 63fr low As to test profiles, the verbal senes is best in 
samc-oppobitcs, and lowest in analogies; a vcibalist featuic, but the mixed 
sentences should have been better to be typical The numbci piofilc is 
best in the simple computational woilc of addition, chaiactciistically low 
in icasoning, also in the highest comnton factoi, winch seems to have been 
a compaiativclv lational function for this man The niotoi tensions above 
noted appaicntly contubntc to a good peifoimancc, nearly a sigma fast, for 
the easy block a'^scmblics The difficult ones aie 67<r slow, including one 
tailmc to assemble. 

The Roibchach lesponsc has vaiious special featuics Thcic is ovci-qiialifica- 
tion winch can be looked on as pait of Ins loquacity, lathci than ns an 
anxiety icaction, foi this ilieic would be no otliei basis. This accessoiy 
vcihiagc would also keep down the response numbci, but haidly to the extent 
obscivi’d, 1 50- below mean foi his Study gioup It is the most constiicted 
pattein of the incscnt cases, with no Human icsponsc, movement or other¬ 
wise, notably vague foim level and ovci-icaction ro coloi (no FC), shown 
in both inhibition and description in icsponsc Ncithci can the loquacity as 
such be held to account foi the laigc amount of "icscrvation” that appears, 
eg, “If these aie the legs, they arc too long foi the icst of it”, “all wrong 
in the piopoition of icd”, “but it is not the light shape.” The richness 
lating would be fan, but the patlcin suggests a less integiatcd peisonality 
than has appealed bcliavioially 

The handwriting appinisnl of this individual is among those in which 
theic IS lelalivc du-agicement with the psycinaliic judgment Among the 
cxpiossions thus confiiraed aic, conative strength, approachable, fncndly. good 
pciception, imagination not high, cxtraveited, faiiij high ethical standaids, 
cultuial, dcteiinined without being dynamic "1 should not be siirpiised 
if lus field were . . “ (What it is) The psycluatiist chaiacteiized this 
account as “good, nothing left out oi wrong m this” This is hypeibolic, 
the loquacity for example is missed, there arc failures of pickup, but no real 
“false positives.” 

Lata Retoid 

This man giaduatcd in course, receiving honor grades almost entiiely, 
but essentially confined to verbal topics He partially earned his way. 
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EntcrniB the aimed services with maximal aptitudes lelativcly similar to 
those of Case III, the assignment was of a technological nature, decidedly 
contiaiy to both aptitudes and motivations, it says much foi his adapta¬ 
bility that he made the comparatively good adjustment that theie was. The 
previous adjustment lating of Difficult (11, p 220) would have become 
Noimal, after a shift of duties more in accotd with aptitude and motiva¬ 
tions Thcic was oveiscas service, but no combat 

Since separation from the aimed services, the caieei plan has developed 
piomisingly along the lines of principal motivations, with a reasonable bal¬ 
ance of outside interests. These appeal piactitally confined to tlie aits and 
lelteis field, in Sheldonian tcims the ceiebiotomc component is still rep- 
icseiitecl as dominant, with the other two rather m tlie baclcgioiind At 
present tlic original J soundness lating appears to have justified itself 

Case XII 

This man is one of three childien (7, "C,” pp. 75-77), the socio-economic 
situation best described as “uppei middle” The father's field is applied 
science, but with some cultural interests of a vcibal natuie These lattei 
have apparently fostered lathci than dcteimmcd the like motivations of the 
son Tlic mothci’s couccins arc business and social lathci than intellectual 
Nothing in the pievious antecedents icscnibles the distinctive pattern of 
abilities piesent iii this case. Neithcj do the sibs lesemblc him in other 
respects besides the present essential one; there is gcncially moie somatotonia 
and less viscerutouia. 

Highly ideational and compaiativcly .isocial tiaits m this case weie appnient 
duiing caily ye.iis. Tins cannot be accounted for by lejection in the home, 
there may subsequently have been hostile leaction to ccitaia disciplinary 
measuies, but it was a leasonably mtcgiatcd establishment, with pcihaps moie 
self-sufficiency among its membcis than is usual It must «ilso be emphasized 
that there was no rejection by companions, noi shyness towards them In 
sccondaiy scliool there developed some feeling that this self-suflicieiicy might 
be earned too far, and he “forced” himself to take part in ceitain veiv 
socialized school activities, in which he was successful, and liked The 
“pleasure in irregularity” which the record asciibes to him has its countei- 
part m other verbalized cases which have been here desciibed, and would 
similarly opeiatc against favoiable accomplishment m dealing with numbeis 
or with things Again, "There is no doubt that a rebellion against any 
foim of constiaiiit in his thoughts is one of the stiongcst tiaits in this boy’s 
personality ” Indeed, it ramihcs fai outside the verbal and quantitative fields, 
while nothing resembling it is lecorded anywheie else in the family 
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Athletic intciests aie minimal as might be suimiscd Unclei piessiiie he 
(lid take up a minor competitive sport winch might have aftorded a good 
outlet for aggressions; at any late he was quite successful in it and pcrliapN 
moie inteiested than he liked to admit. Fantasy life is veiv active, his com¬ 
mand of language together with his intelligence combined to give the record 
a detailed and closely analyzed account of this pioccss Uiulouhtedly it 
had played an outstanding lolc in his adjustment to date, without appaient 
damage to his capacity foi adjustment of a more realistic soit. 

Initial impressions on ditteient members of the Study staff aie subsumed in 
such tciins as (i?) “cccentiic,” (b) "most abiioiinal seen m Study,'* (c) ‘‘most 
unusual we iiave Iiad," (r/) "cold and a bit unpiedictablc" (hut, "m geneial 
quite friendly and cooperative” ocems in the same paragiaph). 

Physiologically a dibtinctive pncinnogiam was piotiucod, niaikcdly iiiegiilar 
with unusually fiequcnt sighs, gicat icstlcssncss. Body-binld was highly 
ectomoiphic with a rninimum of the other components, and tins man was 
a steieotvpc for the coilesponding ccicbrotonia. Confoiinably the Outstand* 
mg Traits assigned to tins stioiigly inaikcd pcison.ility weie' Basic Pet- 
sonality Less Integrated, Dominance of Mood, Sensitive Affect, Self-Con¬ 
scious Intiospcctive, Ideational, Inhibited, Cultui.il, Vctbal Facility, Sliy, 
Asocial He also seemed rathci on the plus side foi Unstable Autonomic 
Functions, and was clcarlv minus foi Just-So, Pragmatic, Physical Science 
Motivations, Social Science Motivations. The Soundness Class assigned 
was C 

Test Obseivalions 

This case shows pci haps the greatest disjunction of S/IT and i\IJT m 
the total sciios. SAT is I 95 <t high, MAT 2.46tr low. 'The sdpha semes 
aie less extreme (cf Case XIII, following), the veibal only 85(r high, niim- 
bci 1 34tr low. Vocabulaiy rates statistically between S/IT and vcibal alpha, 
1 41(7 high, but this is a function of low test ceiling and the .ictual score 
equals the best in the total sciics The alpha piohle is maikcd by much 
better peiformancc in opposites and mixed sentences than in diicctions and 
analogies, while the lowest number scoics occui with computalioii and least 
common multiple 

Both this and the pievioiis case had a test of conventional ‘'deiical apti¬ 
tude” type, based on number-checking. Case XI was about local avciagc, 
this one about .5ir high. While appearing to make but slight demands on 
"intelligence,” the test is perfoimcd better by the local gioup than by a 
regular secietarial gioup, and XII’s considciably higliei SilT and verbal 
alpha ratings would lead one to expect this diftcicntc from XI. 
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The cicfli-cut overt tiaits in this man give a ciitical status to the Rorschach 
pattern Vcibal Facility anti Sensitive Aftcct would lead one to expect 
relative iichness, which might be kept by the traits Inhibited and Sh}^ fiom 
becoming ovcit. The response-number is 12<t low tor this man’s 5 'ear 
gioup, and the richness rating is below average As mentioned elsewhcie, 
there was an unusual amount of anatomy, pathology, and qualification Re¬ 
sponses weir heavily on the Whole side, and there was more than the usual 
tendency to white space There Avas no human movement response (two 
animal, no object movements), indeed no human response at all (seven 
animal plus animal detail). Foim level was rather minus; there was 
somcwliat incieased responsiveness to the coloi cards. Two responses rated 
Popular, less than half the gioup average. The only outstanding departure 
fiom expectation heic seems to be the roles of color and movement, but 
111 view of the histoiical status of the functions, this feature should haidlv 
pass unnoticed 

At tins writing the manipulnlivc functions obscived appear in a better 
light than in previous discussion of the case By picsent standards, the easy 
block assembly problems average nearly 1 5cr high, tlie difficult .750- high 
The e.isiei performances particularly, would be consistent with the athletic 
skill already noted Motivations in any ducctioii which a meclianical skill 
would connote, appeared absent 

The handwriting analysis for this man has also been dcbciibed, it is among 
those sliowmg relative disagreement with the ciitciion, althougli it agieed 
on such salient points as “consideiablc icpicssion, personal pride and sensi¬ 
tiveness, opposed by outwaid poise and affability.” It is to be added how¬ 
ever that a ccitam superciliousness then inferred from the sciipt in dis¬ 
agreement Willi the criterion, seems now (post-war) to be more consistent 
with the overt pictuic 

It is regrettable that, as tn the picvious case, no pictuie-stoiy response is 
available for this man There is no nearer approach to it tlian afforded bv 
certain fiee-answer vocabulary items. These were maximally latcd for both 
XI and XII, as implicit in the Veibal Facility attribute, but are of negligible 
dynamic import, 

A Stiong vocational interest schedule was obtained for this man, and is 
discussed elscwliere High and low latings in a scale of tliis sort rather 
icpicsent differences of likelihood that a satisfactoiy place will be found 
somewhere within them On this basis the history would largely agree witli 
the Stiong scoics except that these give too high a rating to certain pro¬ 
fessions conceined largely with quantitation 
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Latet Recot d 

Tins man made a notably good adjustment to Ins war seivice assignment 
The military career has been as coloiful and demanding as any dcsciibed 
m these luesentations, concerned with mfoimntional scivices of the Aiiny, 
with active woik in occupied countries On the basis of much detail, the 
iccord comments 

It IS siirpiisitig that this boy Avboin wc thuiiglit of ns latlier culturally 
mcliiicd should be so eflicient in ihe face of danger, so piacticnl minded 
and effective he has much more nhilily in I’lactical Orgam/ing 

than wc had conceived, and less modvahon towaid the ideatinnal and 
cnltm.il except as an avocationni interest 

It IS not inililcely that he will remain in his piescnl field of woik, foi 
winch he has dcmonstiatcd pccnliai fitness of equipment anil tcmpci ament 
Much mote somatolonia has developed, and overlays tlic ccichrotoina to a 
matked extent, e g., a compensation of the oldci shyness by a show of snper- 
cilioLisncss, also the recession of earlier ideational nitciests 

Case XlII 

Tins man Is one of four sibs in faiily comfoitablc ccononnc cncvimstanccs. 
The fathci’s personality seems to have icscmblcd the present individual nioic 
than IS clsewheie the case in these picsciitations, in respect to a high ideational 
capacity associated with a love of action. The mother's concerns have been 
domestic, and social seivicc. Of the sibs one may be of intellectual level 
similai to this case, and the gencial tendency is towards academic, artistic, 
and social lathcr than technological inteicsts, altliough these latter have also 
been prominent in the antecedents The socio-economic status of the ante¬ 
cedents was not infciior to the picsent 

As a small child he was apparently quite well adjusted and generally 
well liked. In early adolescence he was for scveial ycais in an exceptional 
enviiomnent wheic he was rejected .and unhappy, but being taken out of 
this slowly regained his adjustment in sccondaiy school. As with Case I, 
a conspicuous pait m this icadjustment was played by athletic accoinplish- 
raent. A basic sociability fuislratcd dnimg tins pciiod of giowth has been 
leestablishing itself 

Personal interests and hobbies have been heavily verbal Considerable 
difficulty with matliematics at all levels is dcsciibed, and no blanch of 
science was found winch appealed to him. Theie is n hint that tlie lesser 
rigidity of veibal-ideational pursuits is attractive from this standpoint, as 
has appeared with othci cases It is woitli noting howcvei, th.it there is 
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marked hr cejfaui activities whicli involve the control of inachineiy, 

as in those who greatly enjoy driving a cai without undei standing iti. 
mechanism (sublimated aggicssioni*) 

On physiological observation here, he excited Inmself in the treadmill run 
to one ot the largest lactates observed (180) , a basal metabolic latc was —1, 
substantially nvciage. 

Ill somatotype, mcsomoiphy piedorainatcd a little ovei cndomoiphy, with 
minimal ectomoiphy. This diffeis fiom the personality pattern (psvclio- 
type) in that viscciotoiiic featuies aie the least piominent, ceicbrotonic the 
most The Soundness Class assigned was consistent with the Outstanding 
Tiait of hasic Pcisonality Highly Integrated The only othci assignment 
of this sou was Sclfconscioiis-Intiospcctive, but the common invidious con¬ 
notation of these terms docs not attach, on tlie coiitiaiy, the rccoid comments 
on unusually good personal and social insights winch liad been acliieved In 
tile present trait senes, lie would also be positively rated for Unstable Au¬ 
tonomic Functions, Ideational, Cultiiial, Sociable, Inhibited, Human Values; 
and negatively as to Physical Science Motivations, Social Science Motivations 
and Piagrnatic. 

Test Obietvalioits 

This man gave an S^JT 77a above local mean, MAT —1 33o- It is 
to be noted that in this group the MAT is unifoiinly lower than the num¬ 
ber alpha, with reference to then icspcctivc noims Almost ceiiamly MAT 
IS a more cultural function than numbci alpha The result expresses an 
attitudinally negative icaction to the quantitative function, ovei and above 
aptitudes tliciefor, which in tins case and the following appeal little if at all 
jcduced 

Tlie vcibal alpha scoie m this case is. the same as Case I’s, appioximatcly 
1.2a high foi the local norms, the nuinbei alpha is practically at par The 
subtest profiles have no consistent tendency, in the vcibal senes analogies 
IS highest (-f-137a), directions lowest (-l-.19a), in the nuirrbci senes the 
best IS highest common factor (-}-.60a), the lowest is numbei completion 
(—.93a). Among these eight cases (I-IV, Xl-XIV) selected for accom- 
plishnicnt in the vcibal area, the picsent one is distinctive in its modest 
\ocabulaiy rating, piactically pai for the local noims The data afloid no 
explanation of this, his academic field and his reading activities have been 
of a soit to tend towards one of the highest vocabulary ratings in the Studj’ 
group No appeal can be had to haste, the time taken for the test was 
just average So far as can be judged from the choice of words in projec- 
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tivc tests, this is not s\ failure of vocabulary tccliniquc, hut icpicsents a leallv 
■smallei "active vocabulaiy’* than one wovild associate with the rest of the 
verbal accomplishments. 

On the projective side, the Roiscliacli Response Niimhei is slightly over 
5cr high for the Study veai-group, and icaction times are slioit The 
pattern somewhat oveiwcights details, and coloi over movement, two eacli 
of FC and CFj one C U'he toim level is slightly bctlei than aveiagc, the 
aninial-human latio is again aveiagc, but thcic is some ovciweighting of 
the "ohject" catcgoiv The “unclassified" ic^iponscs .iic iclativcly few in 
niimhei, and tlie "Popul.us" fewci than one might expect. It is a healthy 
pattern enough, hut less iich than might be looLcd toi in one with a veihalist 
classification 

Pictme-stoiy icsponse, wlulc simply pliiascd, is at ii higlici level of 
imaginative richness than icpiescntcd in the Uoischach icsponse. In con- 
tiast to a generally encigctic beating, as iccordcd by v.iiioub cxammcis, 
the dominant tlicmc is passive and leflcctivc. The liandwiiting account 
IS cluiacteiiKcd as "vciy good except foi cncigy" 'rUc high level of this 
quality was appaicntly misconceived in such phiascs as "asthenic physical 
conbtitution" and "not ciicigctic” The positive social chniactcnstics how- 
evei, and the geneial dncctioii of activities wcic well picked up 

The block assembly work was belter done than to be expected in one 
claiming little aptitude in such m.itteis (cf Case I) Theic iccuis the 
suspicion that negative attitudes lathci than aptitudes have been involved, 
though this function would need to be explored considerably fuithcr to he 
made the basis of a clinical evaluation on this point 

Laid Ketonl 

This man’s academic performance was somewhat above nvcingc, consistent 
with latlicr supeiioi .ibilitics distiibutcd aUo ovci a wide cxtia-curiiciil.ti 
range Lack of scientific motivation (u abilities was little, if at .ill, leilected 
in course grades Giaduating normally, he was commissioned in tlie aimed 
service'!, in the course of which he Wiis consideiably exposed to wai danger, 
and suppoitcd an cxpciicncc of special personal tragedy. Since sepaiation 
professional tiainmg lias been taken up, and a vciy matuie and satisfactoi v 
level of adjuslmcnt is gcnei.'illy indicated 

Casc XIV 

This man is the oldest of three children, in a family latlici beltci situated 
economically than any of the previous tliicc cases. The fatlici’s field is 
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again scientific with some piotessional distinction, his avocational interests 
are not particul.irly verbal The mothei appeals more social-minded, also 
with artistic intcicsts Both aie iich personalities who could have a psy¬ 
chometric pattern similar to this case, but there is no positive evidence foi 
this Antecedents have achieved distinction along technological, artistic, and 
political lather than liter.uy lines. Pcisonalitics in the sibs are described 
quite diffeientlv from the piesent case. On the one hand more social and 
somatic, on the otiicr less social and more technological It is puma facie 
unlikely that tlicii intellectual functions would test in a mannei lesembhng 
this case. 

It IS rcmaiked that he talked at an especially early age, but the eaily 
schooling recounts no such disjunctions as foiin the basis for the picsent 
selection. He showed very good all-iound academic pcifoimancc. Thcic 
was little athletic paiticipation, but this seems to have been no social liability, 
lie has always been well accepted in his own age gioup Since coming to the 
local enviionmcnt a very satisfactoiy social .adjuslincnt has developed. Little 
if {invtlung is recorded in lespcct to other intcicsts, ic.iding, spoils, etc 
Academic and social functions appealed adequate to have filled his> life 

Under these ciicumst.inccs it is not suipusiiig that his physiological en¬ 
durance was moderate, m a ticadmill lun of slightly ovei thiec minutes 
only, he built up the faiily high lactate of 150 It was observed that this 
case showed niniked pliysiological contrast to anotlici case who is on the 
roster of psychometiic antitheses to this one ("as heavily verbal as X is 
mathematical’’). Anthropologically, a iclativcly matuied body-build is men¬ 
tioned The somatotype is fanly balanced, showing some depaituic fiom 
the personality organization The lattci piescnts ccrcbiotonic components m 
the lead with viscerotonia represented chiefly by the moderate sociophilia, and 
somatotonia by good support of siicss and pain 

The Soundness Class assigned is A, with the Outstanding Tiaits of Un¬ 
stable Autonomic Functions, Basic Peisonality Highly Integiatcd, Selt- 
Diiving, Inhibited and Piagmatic. In a lessci dcgiee, othci characteiistics 
would be denoted by the present terms Sociable, Cultural, Cieative-Intuitive 
and Just-So. Practical Organizing and Social Science Motivations might 
have been langcd on the minus side 

It may be noted that Cases XI and XII of the present wcie also lated 
Vcibal Facility, but XIII and XIY aie not. The attiibute so denoted does 
not appear moic than average in eithei, at least so fai as oial expiession is 
concerned. It might be assigned to the present case on the basis of written 
expression 
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Tesl Obseivalioin 

Unlike tlic otlier three cases in the seiics, the disjunction in this case is 
wholly in teims of veibal excess and not of quantitative dc/iciency; the 
lattei functions test close to local average SdT is just iindei XII’s, being 
1 87a high, and MAT but 24ff low, as compared with XU’s 2 46o- defi¬ 
ciency. In alpha this man has the largest excess of the foin, 1 45a high, 
denoting a practically peifect scoic, with two tests completed ahead of time 
limits ^rhe sublcst profile is thus of little distinction, though the completion 
of the analogies items without ciior in 5/6 of the alloted time is a iccoid 
peifoimancc foi tliis high level function The number alplia, like MAT, is 
substantially at local aveiagc and thcie is notable sticngth in the icasoning 
and seiies completion subtests. It is thus a compai.itivelv “masculine” pro¬ 
file Vocabulary latcs between the high pcrfoiinancc of XI iind XII and the 
aveiagc one of XIII 

Among the piojective functions the Roischach pattern is distincttvc foi 
emphasis on detail and on the Foim c.itcgoiy, which accounts foi about 90 
per cent of the icspoiiscs 'Ihc icsponscs aie about moie mimeious th.in 
any of his year gioup, (uu rate only an aveiagc iichnc«s, tlicic being n special 
deficiency in movement and otganization icsponsc 'Vhe Human categoty 
IS much bettci developed than usual, being nearly up to the Animal m fre¬ 
quency, but the wlnte sp.icc c.itcgoiy uas compaiablc to XIl's. Theie wa-» 
distinctive absence of the irrcgulai icsponscs of the hindscapc-plant-myth- 
map varieties Initial leaction times wcic fast Pictuic-Stoiy response cm 
bodies little action, but a good deal of close ic.isonmg and deduction about 
the situation concerned The dominant theme if understood as ulcntifica- 
tion IS one of fiustiation, if as projection, one of human sympathy 

Tile handwriting account is psychintrically labelled “very good.” Theic 
is only one disagiceinent, witli a liandwiiting cli.u,ictcii/.ation of “self- 
centeiecl and undehbciately selfish”, which is of interest in connection with 
the above pictuie-stoiy icsponsc This may have been an ovei-stressuig of 
the Pragmatic feature of the trait assignments, but this Piagin.itic fc.itiuc was 
well piclfcd up in tlic li.mdwiitmg report The moderate Just-So-ncss w.is 
also picked up, and the social traits appear to have been vciy well described 

The only other test function to be mentioned is the m.inipul.ative, which 
was well above local average, foi both easy (dexterity, 1.27o- lugh) and 
difficult (insight, 53a high) items As elsewhere in the mnteiial such 
abilities had been little icflectcd In previous iiiteicsts 
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The academic peifoimance of thib man is high, compaiablc to that of Case 
in, so fai as grades are concerned In tins case howevci, the specialization is 
not veibal but scientific and as high giades arc earned m the scientific 
coiuses as in tlic verbal. Psychometiicallv, HI and XIV were close to¬ 
gether oil the vcibal side, while on the tjuaiititative a distinct advantage lay 
with III In the present XIV theie wcie motivations (cf the compaiative 
Out'-tandiiig Tiaits) which offset the disp.irity, and did not so opeiatc in III 

Tins man’s pailicipation in the armed scivitcs was eoncerned with his 
field of specialization and involved no overseas scivice Assignments were 
satistactoiily cauicel mit, and the general adjustment to them was rated 
Excellent (11, p 220). No icason appeals why his development, piofes- 
sional and peisonal, should not continue at the level indicated in accomplish¬ 
ment hitherto 

Comparisons, Discussion 

Tile genetics of the attubutes hcic consulcicd, and the iclation of these 
attiibutcs to the lest of the pcisonahty, provide a framewoik for fuither 
considciation of these cases How fai is it possible to assess, in the con¬ 
venient teims pioposcd by Stanley Cobb (2, pp 228-230) the idles of 
genogcnic and psychogenic factors in these attributes^ The piesent souiccs 
of infoimation aie, (ir) what is available fiom the family history, and (/•) 
ceitiim uuciiv.d evidence of the test peiforimiuces themselves. Outside of 
tlie parentage, the evidence fioin the antecedents is neutral, evidence for 
disjunctions of this soit is negligible, but the infoimation is Imidly so com¬ 
plete as to be admissible as evidence that they weie absent As legards 
p.iicnts, those of XI ,iie either neiitial oi negative lowaids the disjunction 
ohseivc<l. In XII the paiental evidence is ceitainly negative in this respect, 
tins individii.)! would be stionglv repelled by and little apt foi the caicei 
type of cither parent In XIII there is much tempeiarncntal resemblance 
to the fathci, and fair piobability of a psychometric one must be conceded, 
much the same could also be said of XIV Save m the case of XII the 
the evidence on inothcis is very insufficient It is well known that women 
tend coinpaiativelv toivaids vcibal and awav fioin most quantitative abilities 
111 tests, foi which cultuial factois can be held only paitly accountable, but 
these would opeiatc simiJaily foi all cases The sibship tended to icserablance 
in Cases XI and XIII, differed distinctly in Case XII, in Case XIV one 
resembled and anotlici gieatly differed in the lespcuts concerned. Thcic is 
no evidence of diftcieiltial enviionments to account foi these findings, but 



r. I. WI'LLS 


197 


It must be icincmbeictl that this evidence is n.uiativc and not psychonicliic 
in chaiactei 

Considciing that each of these cases had supcnoi all-iounil educational 
oppoitumtics, thcic is giound for supposing that failure of such an ability 
to develop, as for example, the quantitative in Case XII, is a matter in which 
native, gcnogenic capacities and attitudes shaic at least cqiiallv with factois 
of psvchogcncsis and conditioning At this point it is impossible to account 
for these disjunctions even mamlv on the basis of cnvuoumental rncqualitics 
And though paiental lesemblances occui, the individual vanations in tlic sibi 
of these men do not stiengthen the case citlici for cnviioiimcnt oi foi cliiect 
inheiitance. A consideiable genogcnic idle is iiulicalcd, hut one subject to 
laige vaiiation from the paiental sof/ifi Case XII indeed is a veiitahle 
mutant, and not in psychomcliics alone 

Ev'dcncc intiinsic to the tests is involved with ccitain assumptions as to 
then own native oi nuituial deteiininatioii AH tests have both kinds of 
detciminants but some aie moie cultiiralh loaded than otheis I'he vccabu- 
laiy lange tests aie the most culiuially loaded of all hcic considcicd. The 
SAT/J\I‘1T gioup aie somewhat more loaded than those of the alpha t\’pe 
Given the icasonably equal educational oppoitumtics jieic picsent, it can 
still be argued on these assumptions th.it difteicnccs in S/IT or in vocahulaiy, 
aie due mostly to native difteicnccs in cap.icity to absorb tlicse oppoUiinitieS'. 
The difficulty with tins line of aigumcnt is its neglect of motivation, With¬ 
out adequate motivation, cultuial opportunity will not mtciact with native 
capacity For sucli a leason one mav see as in C.ise V a f.urly high veibal 
alpha score associated with a sub-marginal vocabulniy range Oi one may 
sec in a case outside the piescnt «eiics and inailced by lelativelv stiong 
motivations (7, paiticipant D) a marginal .ilpha pcifoiinanee with a vocabu¬ 
lary score up towaids aveiagc giade and a liiglilv developed Roischach ic- 
sponse The ciitical tests theicfoic aic those whicli aie least cultmally 
lo.ided; but not because of the cultuial difteicnccs themsLlvcs, which .uc of 
little iinpoilance in these c.iscs, but because these cultui.il factois allow 
difteicnccs of motivation to get in moie of then woik Immediate difteicnccs 
of motivation, i c , of coopciativencss in the tests themselves, can licic be 
discounted Among tlic thicc tests most diicctlv concerned, this enviionmen- 
lal factoi is appaicntly smallest in the alpha senes used It docs not scuve 
as well as one could wish and has since been impioved in this dnection, but 
the more the vcibal-quantit.'itive disjunctions shown bv it, appio.ich those 
of the relatively cultuial SJT/AIAT, the grcatci the evidence for the opeia- 
tion of native factois in these disjunctions of verbal and quantitative per- 
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loimance. What roles one should at this point assign to ability and motiva¬ 
tion seems a very difficult mattei Ultimately, motivation is a function of 
all ability, "none so blind as those who will not see” 

Examining the present cases from this standpoint, one finds that the sigma 
difterences between SAT and MAT arc uniformly about twice the sigma 
diffeicnces between veibal and inimbei foims of the alpha The meaning of 
this IS modified by llic idatively low "ceiling” of the alpha, but in principle, 
the excess diffeiencc m SAT/MAT lepiesents the influence of cultuic plus 
long-standing moti\atioii, superposed on the moie native difteienccs (and 
iinmcdinte motivations) lepiesented in alpha Back of the lessened exposuie 
to quantitative tiaining that undoubtedly contiibutes to such cxti ernes as 
shown in XI and XII, lies the negative motivation towaids functions of 
this type explicit in the liistoiy It is recognized that negative motivations 
of tills soit aic subject to conditioning, as by unfortunate teachci contacts, 
but the histones give scant evidence of this 

Among these cases it is likely that the vocabulary range scoic can he 
used as fuithei criterion of veibahstic motivations, tliougli the test instru¬ 
ment is again open to improvement foi this special puipose These data 
are at least consistent with what we know of the peisonahties as a whole 
XI and XII, who aie temperamcntallv as well as psychomctrically verbalists, 
have the larger vocabulary scoics, both absolutely and in iclation to alpha 
and SA2' In XIII and XIV the verbal test superiority is thcie, but veibnl 
functions play no such substantial part in the personality adjustments. In 
XIII there is, despite the high SAT and alpha, actually no vocabulary excess 
over the group average. In XIV the vocabulaiy excess over average is con¬ 
siderable, but IS barely half that of alpha and SATj and it will be recalled 
that the career motivations nr this case are scientific 

It is unlikely therefore, that it will ever be possible to make effective 
gcnci.nlizations about the psychometric type of veibalism m its lelation to 
personality type XI and XII stand out against XIII and XIV somewhat 
as do III and IV against I and 11, especially II In their social adjustment 
(ef Cattcll 1) XI was at least on the outgoing side, XII had the technique 
of sociality without its sentiment (there should have been a Beinicutei “self- 
sufficiency” score on this man); XIII seemed on his way to an “outstanding’’ 
sociality after episodes of fiustiation XIV had a good record of group- 
acceptance, but was apparently less dependent on social contacts than cithci 
XI or XIII, rt fottwn, XII. 

XIl's verbalism shared the ccicbrotonia that dominated his peisonality 
nt tire time of study, XI’s was a blend of the other two components. In 
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XIII and XIV the attribute was luiclly distinctive fioni this standpoint, 
they had high scores in veibal functions, but these functions did not plav 
in tlieir pcisonalities the integral paits that they did in Cases XI and XII. 

This IS in accord with the nssigninent of the liait Veihal Facilit\' to Cases 
XI and XII, but not to XIII and XIV. XII is the only one of these to 
have been also latcd Sensitive Aftcct In view of the pieseiu selections by 
ps 3 'choinetiic ciiteiia, and those of Cases 1-IV by (psychi.itiiciiUv) assigned 
tiaits, tlicic aie relationships that seem woitli pointing out XI has stood 
soiuewlicic bct^\ccu I and III, though with not quite then intelleclual jioten- 
tiiil, this lathci than any lack \n peisonality intcgiatvons might have limited 
him foi the special combat idle sustninetl by Ca^c I XU has been dc/inilclv 
close! to III than to the othcis, but inochried by the distinctive asocialiiy that 
picspivcs his special place XIII and XIV have been closest to II Sinii- 
lailv lated m Ilasic Peusonalily slicngih, XIV^’s assets dciivc fioni a some¬ 
what liiglicr intellectual alcitncss plus dtivc and pi.iclicalilv, while II’s assets 
aie seivcd bv a supcuin “Vital Aftect,” sociality and intellectual cicativity. 
'I'lic qualities of XIII do not scciu to have stood oul .it the tunc of siiecial 
study, and his case, like that of XII, tends to point up the emciping and basic 
question of how suited this special age of obscivation (tcinun.il nciolcscencc, 
second vcai college) may be foi valid estimate of subseijuenl accomplislimcnt. 
It IS pleasing to note that this accomplishment was gcneially unilciestimatcd 
TIic special sticsscs of giowth as tvcll .is education to which a Rioup like 
this is subjected at such a time, add to the difficulties unpo'.icd by still fr.ig- 
meiitaiy knowledge. Only thiough the following of mateiial like this thiougli 
adult yeaiss may the lattei of these obstacles he mitigated, and the foimer 
assessed. 

Cases XI and XII might have, indeed XII piobably would have, been 
called “veihalists’' in the old invidious sense It has been lein.uked tliat 
then distinguishing featuie is quantitative deficiency i.ithcr llian vcibal 
excess I'hcic is a stiong suggestion thcit the invidious connot.itions of vci- 
halisin are gioundcd not so much in .111 ovcidevclopmcut of tlic veibal as 
in an underdevelopment of ceitam featviics denoted by the quantitative. 
The demand foi “semantic cl.isticity” which has been a lecuning theme in 
this connection is obviously met by veibal means lathei tliaii quantitative 
In these particulai cases the demand has been justified psj’chonieti ically, and 
It piobably could be justified philosophically. Tlic invidious connot.itions 
aiise when tlicic comes a dependency on, ratlici tli.m .appieciation of, this 
semantic cl.isticity and a disinclination amounting to meapaeity foi piccision 
in thinking Foi case-matciial of this less favorable soit one looks to the 
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psychiatiic clinic rather than to a gioup selected aftei the piesent fashion 
A gcneiatioii ago, these developments indeed assumed in the mind of a Emo- 
pcan scholai, the proportions ot a nosologic entity worthy of a special tieatisc 
(3) In contcmpoiary terms this is represented by the Roischach conception 
of "form level” This and othei Roischach categoiics sometimes make 
convenient if ovct&implified labels foi peisonality types. As has been seen, 
the verbalist is fai from nccessaiily an F minus peisonality, but the F minus 
peisonality lias special impulsions to become a veibalist.' 
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Karl C Prati’ 


A Di riNiTioNs 

1 . Contepti in Geneta! 

Viewed objectively, a concept is an .icquucd icsponsc of an org.imsm It 
IS vaiiously defined as one wliicli is made to chaiactcnstics oi elements, oi to 
the pattern, oig.inizuUoii, oi configuiatioii common to di'cictc situations 
vi'liich, in then absolute ot unique cvistcncc, may be IukIiIv vimablc (6, 14, 
17, 18, 29).^ Its development picsupposcs an oiganism which is capable of 
abstiacting gcneiic features fiom divcisc oi lepctitivc situations The con¬ 
ceptual capacity of an oigani&m is asccitaincd by establishing a controlled 
learning senes in ivliicli the unicet icsponsc must be ciiicially conditioned to 
those aspects that are typnol of the diftercnt things, events, oi ciicumstnnces 
The dcgipc of generalization of the concept niav be (letennined by noting 
the extent to which the lesponse is coiicctly made to stimuhiia situations in¬ 
creasingly divergent from those of the original learning conditions. 

Concept foiniation iccjunes ceitain oiganismic potentialities and the cn- 
viionmental oppoitunities foi then realization. 'Flic establishment ot a con¬ 
cept of triangularity, for example, is possible only foi oiganisms capable of 
foim disciinimation and of the nbstiaction of Vsidcdticss or tnnugleness fioin 
all the diversity of absolute si/es of tiiangics and of intrn-angular magnitudes 
Obviously, if the cnviionmeiil does not confioiit the oigaiusin with such 
gcometiic situations nor elicit an oiicntation with icspecl to them, tlie con¬ 
cept will not be developed 

In a sense, the established and highly developed concept may become an 
ideal object, event, situation, etc , against which specific objects or events 
oi situations arc matched foi coi rcspondcncc ftluch of human cunccptual 
behavior is, peihaps, a subjective matching pioccss whose end pioduct is a 
classification of things or of successions of events 

■*Reccived in the Editorinl Office on April 24, 1917 

’Otlicca, ■such as lUidlircclci (12), hold that the concept ts a logical coiustruct 
"tiansfeiable from situaCiun to situntinn and commiimuiblc fioin person to person' 
but that it “refers to no reaction of the oiganism” 
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Tliero are degrees oi levels m the evolution of a given concept Thus 
the lesponse to common abstracted features may be eftected on a non-verbal 
level or it receive symbolic cxpiession in a woid and constitute a 
ieitn (29) 

Frequently, if not usually, the ideal object or concept is neither well- 
defined nor admitting of unambigaious verbalization. The so-called “con- 
ciete" nouns illustiate this lack of definiteness or deteiminalcncss in concepts 
just as well as do the so-called “abstiact” nouns 

Tims, on fiist qiieiy, the teim chait, oi the concept of climmcssj may be 
defined as "something to sit on” But then this is immediately iejected 
subsequent to the question, "Aic all things to sit on, chans?” This, in turn, 
maybe folJoived by die icdefimtion, “A chaii is something to sjt rn winch lias 
joui legs.” This, too, is seen to be inadequate when one mqiuics whether 
all things, on which we may sit and which have foui legs, aie chairs (e.g,, 
lidmg or saddle lioises). Or, to add fuitJici to the uncejtaintv and con¬ 
fusion, are there objects tcimcd chans, which do not have four legs? Onto- 
gencticallv, the use characteiistic (somcthing-to-sit-on) is one of tlic impoi- 
Mnt criteria of chantieif It docs not, as has just been demonstintcd, nctw.slly 
diffeientiate chans and non-chairs Even when limited to the inanimate, one 
must rclv upon constiuction, foim, and size features to clistinguisli chairs 
fiom stools, bcnihes, davenports, and so on 

This superficial exploiation levcals the complexity of absti action among 
concepts icpresented by "concicte” nouns In cveiy day speech or com- 
niunication the words which wc employ do not inform us of tlie degiees of 
conceptualization which underlie the symbolic teims The age distance bc- 
tAveen acceptable definitions of "concicte” and "abstract” woids in the Stan¬ 
ford Revision of die Binet Test (25) niaj be incieased in pait because of 
a gicat tolerance foi paitial, non-ngoious, oi inexact definitions of the 
formci. 

2. Niunl/er Concepts 

The ability to discriminate between unity and plurality is of subhuman 

and siibveibal ongin, and may, perhaps, be the fundamental base^ from udncli 
(_ 

®It 18 , of coiiisc, possible to regard motivation as more fiindamentn! than dis¬ 
crimination m piodiicing numbci concepts McLellan and Dewey (13), in a 
jiUilosopbical sippioacl) to the origin of numbci, see such concepts .is njj<>ing l''ecaii<’c 
things do not exist in unlimited amounts Because things aie limited man measures 
m order to conserve cnergj Htiicc "niimerical values” arise fiom a piocesa of 
measurement “Quantitative ideas” come fiom “the conscious adjusting of means 
to end , ” Thus 

“Quantity means the valuaiton of a thing with reteiencc lo some end, what is 
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all numbei concepts evolve The organism must he .iblc to le.ict to the 
jiattein difference between one and two oi more objects in tlie experiential 
field—to the discictc uuniefual relations and not to the mere spatial or¬ 
ganization of the scveial things oi objects The actual natiuc oi limits of 
number concepts in subhuman fuims do not appeal to have received much 
systematic oi contiollcd study save possibly among birds Comparative 
psychology, as summaiized by Maici and Scbnciila (14), and by Aliinn 
(17), oftcis cvulenct of the ability of vaiious oiganisms, othei than man, 
to establish concepts of form, size, spatial iclations, etc These lcfetence^ 
levicw no reseaich upon numbei disumimations Anccdotalisms icgardmg 
numbei concepts in animals aic lelatcd hy Dant/ig (7), and theie arc 
beginnings of an cs.peamcntal litciaturc in whitb 3 is icpoited to be the 
numbei limit att.unable bv the macaipie monkey (8, 26, 27, 28) and, when 
geornetiic figiue and position .iic contiollcd, limits l>etwccn 2 and 6 among 
buds (2, 9, 15, 19, 21). One invcstigatoi (2) icpoits an ability to dis- 
eliminate dilfcicnt luimbcis of objects an.ilogous to tJi.ii of man in situations 
piccluding actual counting. That is, the clove is capable of pcicciving the 
difteience between two simultaneously displayed gioups of objects up to the 
limits of 6 5 Hut doves and other birds such as Leghorn cocks, jackdaws, 
and pairots can also be trained to pick out a definite numbei of objects from 
a group of objects. Likewise they can disci iminatc a definite mimbei pre¬ 
sented in tcmpoial succession These researches do not, of couisc, establish 
the piesence of “counting” beliavioi nor of the developed number concept as 
found in the human adult. 

The symbolic differentiation between unity and plmahty is e\piessed m 
many languages by specific inflection of some of the parts of speech Thus, 
m the declension of nouns the smgulai termination may differ from the 
phiial. nuch(s.), Buchei (pi.) , livu*(s ), livics(pl ), libro(s ), libios (pi.); 
libio(s ), libii(pl ); book(s), books(pl ) The Romance langu.iges, witli the 
exception of the Italian, and English cxpicss pluials generally by a teiminal 
added s. Tlieic aie, of coinse, exceptions to this t^cncial lulc, and in tlic 
last-mentioned language thcie are iiiegulai endings in en‘ child(s ), chil- 
dien(pl.); ox(s.), oxen(pl.), in les, filly(s ), fillies(pl.), hickory(s.), hic- 
koiies(pl.), in oa niango(s.), mangoes(pi ) , toinato(s), tomatocs.(pl ) 
Or there is internal flection* moiise(s.), micc(pl ), goose(s ), gccsc(i>l ) 

Its ’woil/i, ils effi cti’Vi’ursj, coinpaicd with ol/ui potsiblc minus 'Ilicst two coiicep- 
fions—'(rt) the oriRin of iiiianlitativc ideas in the process of valiiaLion (iiieasiiung) 
and (b) the dependence of valuation upon the adjiistm;; of means to end (le, 
ultimately upon .itUMLj) are the beginning of ail coiiLcptions of quantity and number, 
and the sound basis of all dealing with them” {p 41) 
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In Italian, the inflection for plurals is regular for the most part but does 
depend upon the gcndei of the noun thus giving rise to e for the plural of 
nouns ending in Wj and to i for nouns ending in o or /? 

Terminal flection frequently disLinguislics the Geimnn pluials fiom the 
German singiilais of the same gendei, but there aie nouns which like Fenster 
undergo no change P'^cept in the genitive singular and in the dative pluial, 
others have only the nominative singular(Knabe) difteientiated, some such 
as Apfel diffcreiitiiite by tcniiinal flection only in the genitive singular and 
dative pluial hut cairy internal flection in all pluials Indeed it is chaiac- 
tcristic of die Geiman language to utilize internal vowel changCj inde¬ 
pendently or with teimmal flection, to expiess numbei. 

Similarly, pronouns, cither by inflection oi other difterentiation, may ex¬ 
press simple singul.u-pluial distinctions. Thus in English' I, nie(l8t person 
sing)—wc, us(lst peison pi.), thou, thec(2nd peison sing)—yc(2nd poi¬ 
son pi.), he, him, she, hei, it(3rtl peison sing )—the 3 % them(3id peison pi ). 
The present use of you caiiics no numbci discrimination 

These distinctions between unity and plurality aic fuithcr reinfoiced in 
most western Euioiican languages by the inflection of modifiers such as ad 
jectives and aiticlcs Thus, in the Romance languages, teiminnl flection 
distinguishes the plural of the definite aiticlc fiom the swigulai as follows: 
le, la(8.)—les(pl.), el, la(s.)—los, las(pl ), il, la(5)—i, le(pl ). In the 
Geinian language the deteimination of luimbei from the definite aititle is 
uncertain because the forms dei, den, and die may be eithei singular oi 
plural according to the gendei and case of the noun Only the forms das, 
des, and dem aic used exclusively to indicate the singulai The English the 
cannot cxpiess number but the indefinite article (n, an) is, of couisc, precise 
in its number meaning Adjectives, in gcncial, aic inflected like the ai tides 
to indicate number in the Romance languages, and again offei no cleai-cut 
differentiation in the German Except for compaiison, adjectival inflection 
docs not occur in English. 

Verb inflections may also give the cue to number These are quite com¬ 
plete in German and in the Romance languages (at least as written), whcie 
as English vcibs arc relatively iininflectcd. In these, only the thud peison 
singular is regularly difteientiated by the teimiimtion j(hc woiks) In the 
verb to be, the first and third person singular, picsent tense, «iic expressed by 
am and is, lespectively. 

Cursory inspection of the western European languages will reveal that 
the inflections of nouns, modifiers, and veibs simply separate the ntoi e-than- 
one from one of a kind, but that they oftei no furthei difterentiation without 
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tlic addition of eitlier the iclatively indcriiutc, oi tho more siiecific, numeri¬ 
cally limiting modificis In other woids, unity is dcteiminatc whereas simple 
plurality is indeteiininate in number. 

Some languages cany the number Qcction a step fiiithei Aneient Gicck 
and Hebiew, according to Smith and Ginsburg (2-1-), and Sanskrit, accord¬ 
ing to Hodmei (3), have two teiminations foi noun plurals—the one svgmfv- 
irig HuQ of a kind and the otlier, mote-thau-two Bodmei states that this 
dual flection occuired also in pronouns, being widespread in the eailiei icpie 
scntativea of difteicnt language fanuNts It was found in English in the 
times of Alficd the Gieat but now suivivcs in Icelandic, Litluianian dialects, 
the Ainh.inc of Abyssinia, etc Dual peisoiial flection of the veib, as well, 
occuiicd in Sanskrit, enily Gicek and. Gotluc 

llodinci (3) liypothesizcs that the sticssing of ivjo bv ‘>pccial language 
flection may oiigiiiatc because of the stimulation aftoiilcd by family stiucturc 
or by the bi-svmmctncal rcpicscntation of organs' 

Sepniate dual and plmnl forms of the pionomi may go back-to a time 
when many human beings lived i« scalleied ami Isohucil honsehokls 
made up of tvio adults and ilieir progeny At this primitive level of 
ciiltiiic the stock in tiadc of vvoids is small, and a rclativclv considci- 
ablc proportion would refei to things which go in p.sirs, eg, hotns, eyes, 
eais, hands, feel, aims, legs, bieasts If so the distinction may have 
infected orlici parts of speech by an.ilogical extension (p. 9S) 

Bodmer regards most number inflections as superfluous oi redundant For 
example, in two cows wae ni the pastiue the pluial is clcaily cxpicbsed twice: 
by two, and by the s of coivs, and less ccitainly by tveie Foi title language 
simplification he would represent number cithci detcnninately by two, thee, 
etc,, by one oi the article a, oi nuletetmmatcly by modifiers feiv, seveifll, 
many, etc Hence he affiims that “it is wasteful to tack on a pluial maik 
when the .statement as a whole, or llic picscncc of a qualifier such as all, 
many, sevtial, five, makes clear that the word stands foi more than one of 

kind’’ (p 495). 

This clcincntaiy review of language inflections has demonstrated two 
types of number concepts the dcteimiiiatc or definitely limited number, and 
the indetciminate numlici whose limits are not well-defined. 

In using symbols oi number names to express detciminate numbeis, 
human beings aie said to be counting and otileung all of the objects of a 
collection. Barring errors, those pcisons who have acquired and sliaie a 
sufficiently developed number system will aiiivc at the same icsult. Thence 
comes that specificity and univeisality of lespoiise winch distinguishes number 
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from nil other human concepts. Their unanibiguity makes them the best 
instruments or tools lor expression and foi communication whicli man has 
devj'icd, and it is thcrcfoie inevitable that thev should, as Weiss (30) and 
Danlzig (7) phrase it, constitute the language of science 

Deteiininatc numbers fall into two classifications cardinal numbers, to 
cxpicss the totality of a collection or gioiip, and oidinal, to state the rank 
or jiosition of an individual within a gioup 

The woid-symbols which expicss mdcteiminate number concepts do not 
lest u])oii a serial counting pioccss, but lathci upon the basis of estimate, 
winch will nccessaiily fluctuate fiom peison to peison. The boundanes or 
limits of tlie ideal group constituting the mdcteiminate number concept arc 
hazy and indistinct. Thcie aie limits, but these aie not pieciselv fixed and 
liencc thcic can be only impeifcct roatJnng oi coiiespondcnce. Furtheimoie 
tlieie IS little evidence of a wcU-oigamzed or extended ordinal system in 
indeterminate numbeis. Natuially, comparison of some of the indeterminate 
inodilicis may expicss number diftcieiices w/thiii the concept^ such as in few, 
feive\, fewest j or in many, mote, most, etc. 

It IS the aim of this pnpci to c.itnlog oi to list tlie piincipal categories 
of mdeterminatc numbei woids, to show then mtcnclatious, to discovei then 
lelation to determinate number concepts duiing the course of antliiopological 
or human cultural histoiv, and to evaluate then continmng lole in human 
affaiis 

B. Cl-ySSSl nCATIONS 

The most compichensivc compilation of the names of indeteimiiidte num¬ 
ber concepts and their synonyms is probably that given in Mawson’s revision 
of lioget’s Inletuatioual Thesaurus of English IFord^ and PInases (16). 
Starting fiom the basic concept of nitmbei, this leference work makes a two¬ 
fold divibion'into determinate and indeterminate numbeis. Within the fiist 
arc those tcims pcitaimng to the cardinal and to the oidinal numbeis. With- 
m tlie second are portrayed the diversity and the interielation ot terms 
lefciiing to number concepts which aie not sharply defined or even distinct 
trom one another, and which aie not always constant from sitUcition to 
situ.uion, nor even fiom individual to individual. 

The Thesauius cmploj'S the following classification of indeterminate 
numbers: («) plurality—^morc than one, (i) fiaction—less than one, (t) 
zcio, (//) multitude, {e) fcwncbs, (/) icpetition, (g) infinity 

A caiefiil examination of these concepts will reveal that the teim inde- 
teiniinale, as applying to numbei, should not be inteipietcd to mean numbeis 
which liave no limits Words such as seveial, fezVj manyj etc, obviously 
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lifivc as tlieii lower limit a nuinbci gieatci than one. They nfif>joach one as 
a limit, citlici to a ianije whose otliei liinit is more flexible in locus oi winch 
admits of infinite or limitless applications from its “zeto” point Pctliaps 
tins latter statement should be somewhat qualified by lecognition of the fact 
that indeteiminate number concepts do not become as completclv abstracted 
from tilings as do determinate numbers Hence some of the mdctciiTiinate 
numbers may leacli their tciminal limit of application with exhaustion of 
the finite numhei of things in a class 

Siinilaily, the indeteiminate numbet concepts of fraction, or less than 
unity, must have unity as one of then limits Such icims arc illustrated by 
jiOLtion of, part, bit, iome 'Fhc last mentioned, liowevei, has a du.il lole 
because it may apply to less than one, as iii "some of the apple," oi it may 
rcfci to moie than one, as m "some apples’* 

Fioin the psj'chological point of view it is not obvious whv the Thc^auuis 
should include zeio among indeteiminate numbcis It would seem that the 
complete lack or absence of things, oi objects of a class, would be just as 
detemiinate oi definite a fact as is a dctciminatc caulinal number Ze:o 
slioiild be a point fiom wlucli as oiigin one moves first into the fiactioiuil oi 
less than unity and then, arriving at unity, passes on to phuality 

Fiiuhei bciutiny ot tliesc indctciiniiiate numbcis discloses that those 
iclating to pluiahty, or more than one, may be classified nccurding to whether 
their lange (coverage) is in the ncai vicinity or neighboihood of unity (the 
concept of scaicity oi fezviiesi) oi whether they stait at n considerable icmove 
from unity and have then upper limit at a still gicatei distance, oi that they 
have no upper limit witJun finite things. Among the fiist aic paucity, 
scanity, few, haidly m staicely any, etc Among the second aic iiiiilfitiide 
host, many, lot, etc 

Still other iiidctcimmatc nuinbci names may he employed when icfciiing 
to events oi situations which involve lepetitioii These include' icpetition, 
often, affaiii, ovet and ovei, seldom, ftcqnently, occasionally, etc. They apply 
to successions of events. 

On occasion, loo, even determinate numhei woids may he piessed into 
scivice to give tlic impicssion oi the indetcrminatciicss of estimate, as wlieii 
one says hitndieds, thoiisaiids, millions, a ihoiisand-and-one, oi with limits 
more sharply set— some ten oi a dozen, half a dozen, oi with i.ingc still more 
ciicumscnbcd iii feims of dctciminatc mimbeis— to be counted on the fingeis 
of one hand, to be counted on one’s fingers Again, the popiilai notion of 
infinity—something beyond the power oi p.iticncc of humans to accomplish— 
is expressed by icfciencc to collections with actual finite limits langing 
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tlirouffli. numerous as ihe hatts on the head, plenty as hlackbei rieSj or utnn- 
eions as the sands on the seashote, etc 

But, if popular language borrows e<acl numerical teims from mathematics 
and blurs or blunts them to represent the indefinite or indeteiminate, it is 
also evident that the mathematiuan has found at least one of the iiuleterminaLe 
concepts necessary to his theory, namely, that of infinity m the sense of no 
terminal limit to the seiial progression of consecutive iiumbeis, nor to the 
division of unity If tlie concept of zero be indeed indcteimmate then there, 
also, 13 another instance of the utility of such concepts to the mathematician 
Other bases for the classification of indcteimmate numbei concepts exist 
but the shifts iii emphasis aie of minor lather than fundamental impoitance 
Thus one ma}' separate such concepts into two mam gioups («) chose which 
deal with spatially coexistent things or objects, and (b) those winch icfer 
to the repetition of events in a tcmpoial succession Natuially, some indi¬ 
vidual terms arc applicable within eithci categoiy, whereas otliers aic limited 
to one, e g, nmiy and hi to the fiist and frequently, occauQually, often, etc, 
to the second group. But the indetciinmate tcmpoial repetition may also be 
expiessed by tune or itnies as modified by few, some, many, etc , oi evet with 
scmcely or haidly Or, again, one may set up mdetciminatc niimbci cate¬ 
gories according to whether the terms lefci to fiactions (less than unity) or 
to plurality (the indeteiminate moic-than-onc) 

Finally, to emphasize the diftcrcnce between dctciininatc and indeterminate 
numbers, it should be stressed that in the formei the concepts have come to 
be fully abstracted from all objects, things, and events (even though we con¬ 
tinue to i,peafc. of numbeis of less than 10 as the digits) so that they apply 
regardless of the nature of the discicte things winch are being enumeiatcd, 
whether these be pennies, tiecs, oi baboons. It is, on the coiitraiy, by no 
means certain that indcteimmate number concepts are completely abstiacted 
and possess uniform value when applied to collections of diffeitvi things oi to 
different successions of lepctitive events Hence if one eats only once per 
week and has a toothache likewise once each week the indeteimuiate often 
would probably be appiopiintc to the fiequency of the toothache but em¬ 
phatically not to the fiequcncy of meals. 

In the absence of experimental dat.n one may hazaid the hj'pothesis that 
the use of indeterminate number concepts will vary according to the natuie 
of one's experience even though the actual numbci of objects oi the fre¬ 
quency of events remains the same in all the situations compared There- 
foie a rich man might not considei a hundred dollars a lot of money, but 
to a pool man such a sum would be a lot of money or viany dollars m rela- 
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tion to Ins circumstances And, as pievioiisly stated, one meal each week, 
m relation to need and habit, would never be described as often, whereas a 
tooth,idle with numeiicallv the same incidence would piob.ihly be described, 
bv most of the population, as occuiring “often ” 

The situaUon.il, as well as the peisonal, vaiiations in the use of iiutc- 
termin.ite mimhei terms highlight their exticme lelativity and raise a question 
legarcling then utility or then communicative function in liimiaii .iftaiis 


C Inc Rolf or Indlierminatp Numbfr Concfits in Human 
CUL’IURAL IIlSIORY 


1 Data fto/ti Cultmal /fntlnopoloyy 

In then piusuit of the oiigm of numbci concepts the ciiltmal antluopoio- 
Rists and the mathematical histoiians have amassed data seeming to tleinon- 
stifitc that among so-called pumitivc peoples the indctciminatc number name 
IS employed at the point wlicic the dctciininatc nmnhci series of the cultinc 
ends. 


Smith (23), and Smith and Ginsinug (2-() state th.it even aftei men 
staitcd to be civilized” there was a tendency to icprcscnt the l.irgci niimbois 
by vaiying indeterminate pluials equivalent to oui collectives such as hod or 
di ove of cattle, fioch of sheep, pack of hounds, school of fisli, i,t ood of cliickens, 
suiaim of bees, and similai names more or less specific for gioups oi collec¬ 
tions of particulai things. The histones (1. 5. 7, 23, 24) of numbei con¬ 
cepts all agiee that when the tcimiiuis of dctcnninatc numbei names is 
reached, among the so-called primitive tubes m dilfcicnt p.uts of the world, 
there is iccourse to indcteiminatc cxpiessions equivalent to scveial, viuch, 
many 


Accoiding to Conant (5) thcic aic no known tnhes of human beings which 
do not have one oi moie woids to cxpiess dclcimmatc niimhcr concepts 
Thcic aic, howevei, tubes winch have numbei names up to and including 
two One, the Hotocudos, stop at one as a definite number, with two 
leprcscntcd bj'' tlieii woid foi many Tino is the mmibe: name limit of 
tile 1 utis and Watcliandis, I'd c\picss tlnec the Puns give then equiv.ilciit 
of many, wlieicas the Watcliandis cxpicss it bv the combination two, one 
Die Andamans and the Jiiushmcn have tivo as their numbei name limit, the 
Vecldas have the same and beyond that keep lepcntmg, ’’and one moie'' 
Hence iii /t^o-limit number systems mot e-lhan~two is expicssed by the inde- 
tcimmate mauv or by combination as in the bmaiy system of ceitain Aus¬ 
tralian and African prtiTutives ThcNe attain sn by composite miinhers, any- 
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thing beyond being tcimed "heap,” accoiding to Dantzig (7). Howevei. 
the limitations in numbei names do not necessfiiily maik the limit of niimbei 
concepts because some of these peoples utilise fingers, oi fingers and toes, to 
denote largci numbei s even though this is accomplished by matching since 
they have not airived at the stage of serial finger counting. }3y these means 
a final limit of 20 may be leachetl. 

In still othei tubes the limit in numbet names is ihieej with the inde- 
tciminatc iiwiiy given to moie th.m tliiee, oi with tlie laigei numbei cc- 
piessed as a composite Among those employing the indeterminate numbei 
name, Coii.int (5) lists foiest tribes m Biairil and vniious Australian piinu- 
tives Some of the lattci use mnny foi foin^ and veiy many for five Among 
tliose employing composite numbcis beyond /Inee aic the Campas of Peru 
With then words foi one and thiee, one and one and ihieCj etc , until they 
fall back upon many beyond 10 Dantzig (7) is of the opinion tli.it oui 
Kiiiopean ancestois at boms time must have had similar limits because 

Piacdcnlty every European tangnngc hcais tiaccs of '>iivh early limi' 
tfltions The English tliiict, just like the Latin tei, has the double 
inenuing tiucc umc» and many Theie is a plausible connection be* 
tween the Latin (ta, three, and ftans. hcyoiid, the same enn be said 
regaiding the Ficacti hit, very and hois, three (p 5) 

If the cultuie pushes definite numbei names beyond thee, it generally 
attains a qiim.aiy system, for the anthiopological icpoits cite few instances 
of number names with font as the last numbei One Austialian tube men¬ 
tioned by Coii.mt (5) docs have such a limit, beyond wlucli they s,iy '‘gicat- 
great ” 

Quinaiy systems, simiiaily, may stop at five and tlicieaftei use the inde¬ 
terminate expression. At this point in the development of determinate 
number concepts, howevei, the use of the fingers and hand in serial counting 
becomes significant Thus Dantzig (7) states that m many piimitivc lan¬ 
guages the numbei five is expressed hy the woid for hand, and "tlie numbei- 
woids up to four are identical with the names given to the foui fingeis ” 
Quinaiy systems wcie widely distributed among the Malay cultuics ot the 
Pacific islands and among the Indian tribes of Noith and South Amciica— 
the quinary-vigesimal being dominant in Central and South Ameiica, whcieas 
many North Ameiican Indians possessed a decimal system 

But quinary systems, if they develop to anj' great extent, pass over into 
decim.ll 01 vigesimal systems. The decinnal base, the woild over, is demon¬ 
strated to be the most umveisal of numbei systems It is believed th.it 
this is no accident but that it steins from the flexibility, convenience, and 
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presence at all times, and in all situations, of the fingeis as coiiitten Here 
again, the hand lias served man well in Ins manipulation of the universe! 

Conant (5) states that the limits of counting among “savage laces" nia 5 ' 
extend to 1,000 which, fiom philological evidence, is about the limit leached 
by the ancient Anglo-Saxons 

The use, in piimitive languages, of fingci names for numerals demonstiates 
iheir identification with the most univcisal eounteis available to man, and 
also lays baie a stage in the piocess of the abstiaction of niimbei names, 
Tins incomplete abstiaction of mimbei concepts fioiti specihc objects is illiis- 
uated fiiitlici by Azteo and Malay tongues of which Smith (23) Siiys* 

The miinlici names mean Iilerally one Mont, two ilones, tliice stones, 
and so on, while ihe Nmes of ihe Sondiein I’arilic use “one fiml, two 
fiuils, thiec fuuts,’* and the Javans iisc “one grain, two giains, lliicc 
gininv," all these being iches of the concrete stige of counting When 
a Zulu wishes to exfucss the nmnbei six, lie says “taking the ihiimb" 
(tfllisilnpa), mcnniug that he lias counted all the fingers of the left 
hand 'iiul has begun with the tluiinh of the light hand For seven he 
says “lie pointed" (k lombilc), inenniiig that he has icnchcd the fingei 
used in pointing (p S) 

A (asc of still more ludimcntaiy abstraction is found, Dnntzig (7) reports, 
in the Thimshiaii language of Biitish Columbian Indians 

There we find seven distinct sets of number woids one for flat objects 
and fiiiiinals, one foe round objects and time, one for counting men, one 
foi long objects and ticcs, one for canoes; one for measures, one 
foi counting when no dehiiitc object is icfeiicd to . (p 6) 

In the earliest cultural beginnings, theicfoic, dctciminatc mimbcr concepts 
weic giaduallv becoming .ibstiactcd fiom concietc objects Dantzig (7) 
affiims “It IS counting that consoluhitcd the concicte and tliciefoic hctcro 
geneous notion of pliiialitv, so chaiactenstic of primitive man, into the 
homogeneous obstmet number tonicftf, which made inatlieinatics possible’’ 
(p 6). By contiastj it would seem that iiulcteiminatc numbci concepts 
lluctuatc accQiding to the concicte things, oi the specific events or situations 
latlier than mamtainuig a constant iclation to the absolute numhei of things 
involved. 

In summaiy, it may be said that indetciinmate mimbeis tJiioiighoiit tJic 
couise of liuman culluial history have expicsscd what lies beyond tlic last 
numbei of the dctciminate seiics This indctermin.itcncss is achieved by using 
the equivalent of mauy^ or by employing the ultimate number name of the 
language as in stoieSj hundteds, thousands, and so on But iiidetenmnatc 
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numbers are not meicly extensions of a deteimmatc numbei system They 
have a coiicurient existence which makes possible some number limitation 
when one estimates rather than counts 

2 Data pom Genetu Ps^chalog^ 

From the preceding review of the development of niimbei concepts lias 
emerged the conclusion that once the limit of the dctciminatc number system 
IS icachcd in "piimitive” tubes theic is icsort to indeterminate names to 
rcfci to pliii.ility 

Tile question may now be raised whether “ontogeny lepeats phvlogcny ” 
That IS, does the child, developing in a cultuie possessing an extended niim 
ber system, manifest stages in acnuisition such that some actual niunbei 
discrimination precedes numbci names and that theieafter theie is at fiist 
niastciy of only pnit of the determinate ntimbcis and tlial beyond his Jast 
number he, too, is forced back upon his mdcleiminate’ Comas (4), in Buin- 
niaiizmg Prevci’s and Dccroly’s studies of children aged 18 and 14 months, 
icspectivelj', states that childien cliscrimiiiate largci and smallci, moie and 
less, and the absence of an object fiom a group before they can use and 
understand the teims one, two, thee, etc Fuitlicimorc wlien these arc 
acquiied the last deteiminate numbci, or otliei numbers, may be used to 
indicate many ^ 

In a culture characterized by well-established serial counting habits the 
child may be encouiagcd to Icain the numbei names in lotc fashion Such 
“counting,” obviously, can have no miincrical significance because it beais 
no iclation to objects, and because it may be Icained long befoie the child 
can actually discriminate nunneiical iclations 

In addition to this training in oial responses the child heais adults using 
the number names in a. great vaiicty of situations And parents even give 
specific peisonal reference by applying them to parts of the child’s body, 
saying, "one mouth, one head, one nose; two eves, two ears, two hands, etc , 
five fingcis, fve toes” Indeed, in the average home, the association of the 
counting response with actual objects is probably made when the parent s.iys 
the numbers while touching each fingei in turn 

In this mannci tlie pieschool child arrives at the stage of being able to 
give the number names while he counts oft oi points to diftcient objects such 

“A mesurn que es van difcrcnciant dc la impressid de griip, cIs conceptes dels 
pnmeis numeros (1, 2, o iti6s frequentment 2, 1) els noms dels nitres es van 
usant succeasivamcat d’unn cnanera arbitraiia per indicai jDofts (\in nen de 2 an>a i 
8 mesos observnt per nosnltrcs diu ties sempre que una quniultac passa de dos) 
(pp 419-420) 
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as Tinlcci Toy sticks, iriiitbles, blocks, etc Giigsby (11) touiul the .ivciagc 
teiminal limits to he; 1 64 at 3 C,l_, 12 44 at 4 . 19.05 at 5 C/J; aiul 

26 5 at 6 C'J Tbeie tvas /jo evidence that form, si/c, oi color of objects 
appreciably altcicd the counting response in these age gioups Hence it 
IS aigueil tliat the child has established tiiic numbei concepts Other stu¬ 
dents of the problem, such as 'Perman and Meiidl (25), require the child 
to select tile number called for from a pile ot group of objects containing 
more than the mimbci lequestcd In tins way, it is maintained, the child 
will demonstiatc his tiue giasp of number concepts by critical responses lather 
than mcicly icpcat the moie mechanical, sciial counting dciived fiom rote 
Icai ning 

Of pniticular pcitinencc to tins papci is Gtigsby’s (H) observation that 
wlicn the younger picschool child icaches liis limit m counting objects he 
may say “a whole lot,” and that the oldci picschool cliiltl when asked to 
tell how many sticks aie in the cntiic Tmkei-Tov package •says “a hundied” 
01 "a thousand” Tins investigatoi views dctciniin.itc niimbeis iUi;>ing ns 
follows • 

'Ihese terms icpiesciucd a coiuimioiis <|uaiuin as (ithniiely ns the 
'‘whole lot’' youngci children It seems, (hen, tlint the young child 
perceives iindifTcicntiQled qiianiitv which Inter bccomcH discontimioiiH 
nc increasingly liigb levels svith use m mental and chronological ages 
It was also evident that the child could icpent die niimboi naincs bcfoic 
he attached to them the meaning of a dcsignatoi or of abstract “many¬ 
ness" (p IS6) 

llie concept of numbci is in the bcBiiiiiing consciousness of con¬ 
tinuous quantity which Is diiTcicnliatcd nt highei levels .is chiono- 
logical and inenlnl age increase The abstract concept of “mnnyntss’’ 
which IS applicable to all expeiience is the true nmnbci concept (p lSf>) 

Russell (20), too, holds that “the child’s fust concept of number is a 
7iiaiiyjiess fiom which the quantity and serial aspects of numbei differentiate.” 
The fiisL diftcieiitiation is of //loie and less, and refers to mnnbers 

beyond his powei to count. 

Wiiteis like Giigsby (11) and Russell (20) seem to let then comniit- 
ments to Gestalt theoiv lead them to a stiaincd mtcipretation of many. 
According to them, this is an undiflerciitiated quantity foi the child But 
then icscaiches do not actually piove a failuic to disciiiiimate discietcness 
beyond the limit of the child’s number system It may be doubted whcthci 
there is any gicat constancy oi unifoimit)' in tlic concept of ‘‘manyness,'' noi 
wliethei It IS an undifferentiated quantity It is instead jirob.ible tliat tins 
concept varies fiom situation to situation and fiom peison to peison “Many- 
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ness" IS subsidifiry to the larger concept of plmaUty (the moie-than-one), 
and shonld no moie be taken as the oiigin of numbci than “fewness," “sev- 
cialness," etc. As wc have seen, language indicates the basic numbei dis 
elimination to be one and the mote-thaii-one (pluial) 

Giigsby (11) alao investigated partitive lespoiises, oi what fiom the angle 
of this paper have been tenned the indeterminate fiactions (the less-llian-one), 
in preschool children. The children demonstrated their iindeistaiuling of 
pail and some by canying out directions (a) “Give me a pait of the 
blocks”; (4) “Put some of them in the box”, (c) "Put all the blocks in the 
bo\.” Their comprehension was also tested by questions (a) “Some of the 
blocks were led Wliat color were the blocks'*” (4) “A part of the sand 
in the pile is wet Is the sand in the pile wet^” (c) “A part of my apple 
tastes good How does my apple tastc^” No quantitative data \ipon the 
dcteiminatc number of blocks selected foi pmt and some are given The 
lesponscs to the questions, m tcims of correct answers, revealed decreasing 
difficulty in grasping paititive relations with incicasc in age of the cluldicn 
The difficulty vaiicd with the material—the blocks piesenting the simplest 
and the apple tlie most difficult situation. From this the author concluded 
that 

It \>as more diAiciiU to conceive of a pait of n homogeneous sub- 
sconce like .111 apple than it was a mixed suiist.incc like Band, .tnd 
still more dithculc than to conceive of a part of a gioitp of blocks 
(p 1S9) 

When children are confiontcd with discrete objects which exceed the scope 
of their numbei concepts or number names they may respond by giving then 
terminal or last number rather than by employing an indeterminate number 
name. A child, asked how many fingers he has, may reply “two” or “thicc” 
01 perhaps run off a scries like "two, three, seven, eleven” fioin the numbei 
names which he recalls from the serial counting of his elders 

According to Munn (17) the normative steps in the child’s acquisition 
of dcteiminatc number concepts are. two at 4 CA, thee at 5 CA, nine at 
7 CA 

Giltay (10) selected foi investigation clrildien m 6-inoiuh CA gioiips 
ranging m age from 2 years, 6 months to 7 years, 6 months Subjects ot 
average intelligence were obtained by taking tliosc whose MA deviated no 
more than one month from their CA Acquisition of numbci concepts vaiy- 
ing in range of numbers and degiec of complexity ■withtu each concept were 
explored by different techniques. In the simplest of these the child was 
trained to always lemove the cardboard cover from the top of a receptacle 
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if It had the laigcr number of black squaics (f mtn bi].) regardless of the 
position 01 airangcincnt (five diftcrent patterns) of the squaics In the 
more difficult (foi tlie child) experiments aiiditoiv stimuli (piodiiced bv 
tapping table tvith a pencil) of n given nuinhci but AVith vaiying oi different 
intcivals of sep.uation had to be coiicctly discrmiinatcd it the cliild weic 
to be lew.irdcd by obtaining a piece of candy fiom a box on the table The 
cliild’s back Avas turned lOAAMrd the table dining the tapping 

Ihc normative senes obtained horn these expeninentb indicates the i.inge 
in age at Avhicli the given niunhci concept appears from tlie simplest foim 
to that of gic.iLcst complexity 

Coucejn of l is acqimcd ami ikvclopvd Letween 2 vis, C nios & 5 yis 
Concept of 2 n napiucd and dcAclopcd bclwccu 3 yis & S jr**, <5 inw* 

Concept of 3 IS acquired and dcAcIopcd between 3 yis, 6 mos &. 6 yrs 
Concept of t IS ncqiiticd and diA'clnpcd bctVAceii + v'iv, C nins 6 yis, 

C iiios 

Concept of S ac<pined and developed bttween 5 yis, 6 mos & 6 yis, 

6 mos 

Concept of 6 18 ncquned and developed bclnccn 0 vis 6 yjs, 6 mos 
Coricepl of 7-10 is aci|iiiiid and devclojied afici 6 yrs 

This levicw of man's development histoiv has shoAvn tluit nuletcimin.ite 
niunbeis beat the following lelation to dcteiminalc numbns. wlienevci man 
comes to the end of his definite numhcis, oi finds it impossible oi iinnccessaiy 
to apply those which he dots possess, he is, pcifoico, dcpcndcril upon inde- 
teiminatc nunibei concepts to cxpicss himself 

D PpRSISriiNCE OF iNDl-rCRMINlTE KUMBER CONCEPTS—UtII ITY AND 

Shortcomings 

Tlicie IS, 111 the eveiyd.iv inteicominunic.itioiis of Jmman beings, a lecAV.iy, 
a Avidc latitude in tlie veibal icsponses aaIucIi aviII reflect a muLu.il and a 
general undcistancling It is uniicccssaiy foi us to count oi to nic.tsuie 
piccisely in nulci to convey ceitain difFeicnccs in mimeiic<il lel.itions In 
fact, in many instances, this A\'’ould be impiacticable oi impossible m point 
of time Wc can get along quite nicely in tciins of the coaisc and leady 
estimate embodied in indetcinimate numbcis And Ave would find social 
life feaifully and unbe.uably cumbcisoinc if wc Aveic ahvays to quantify in 
determinate values oui few, seveial, some, many, often, seldom, ocidnouaHy, 
etc, 

Bui Avhat can be said in extenuation of the use of indctcnmnatc number 
names in situations wlieic tlicic is no dncct personal contact Avliicli would 
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make possible a collection of diffeiences in meaning? In the eaily days when 
the daughter of the house learned to cook by apprenticeship to hei mothei 
It was possible for her to see by dcmonstiation what constituted a “bit” of 
this, a “little” of that, and "some” of something else Theie was then 
no need to refoimulatc these mdeterminates or to tianslate them into de¬ 
terminate spooujuh, cHpSj etc, and so on When apprenticeship, with its 
constant checking and guidance, disnppeais as a foim of education, and is 
replaced by a cookbook the terms used foi lecipes must be precisely stated in 
icgaid to the .unounts of material or ingredients requiied, the sequence of 
activities, and the durations of the vaiious pioccsses In short, luheueve) 
coneci pejfoiTiiance must depend upon a widcspiead dissemination of infot- 
niatioii the uinfoim oi constant detenninate uumbeis have > eplaced the un- 
ceifain and vanable mdeteiimnaie numbers 

Even in ordinary social mtcicourse it is quite possible that this variability 
and lack of definiteness will give rise to misundcistantling and confusion. 
Pei haps the schools should devote ical effort to the icfincinent or standardiza¬ 
tion of indeterminate number names so as to avoid application of a scaicity 
concept by one person and a host or multitude concept by another to the same 
numciical situation. Perhaps it might be possible to depcisonalizc somewhat 
the meaning or coverage of such woids and thcicby introduce more uni- 
formily in then use. 

Although mdeteiminate numbeis are usually justifiable and sufficiently 
accuiate for conversational purposes they aie entirely out of place when 
employed in quasi-scientific attempts to judge human chaiacter or peisonality. 

Inspection of personality and study habits inventories, discloses that they 
aie heavily loaded with items whose cnicial words are f>equency terms. In 
other words, the numbei of times the beliavioi act occurs or has occurred is 
supposed to be significant Despite the importance obviously attached to 
this frequency it is stated m indeterminate words rather than m determinate 
numbers which would have the same meaning for all peisons Hence the 
actual occuncnccs may be the same lor two individuals but one may answer 
affirmatively and the ether negatively because their meanings for indeter¬ 
minate teims differ This piesents the rather ludicrous spectacle of so 
called personality or character tiaits whicli do not actually rest upon diftci- 
ences of behavior but upon a diffcicncc in the interpretation of words 
Probably this is a factor contributing to the lack of validity of such devices 

Simpson (22) investigated the meaning, to college students, of 20 inde¬ 
terminate words and phrases commonly used to express difteieirces in fre¬ 
quency The students rated each term abstractly, r.e., apart from any 
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.ictual sitiialioiis, by assigning pci cent of times imlgctl to icpicsent each 
woid Some median pci cents and quartilc diftcitnccs aic, lespcttivelv 
78 and 20 foi often, 20 and 22 foi iometuneK, 10 and 12 for seldom, 7 and 0 
foi ha)din eve). Fiom this dcmonstiatioii of individual vailability he con¬ 
cluded that irideteiminatc frequency woids should be eliminated fiom ques- 
tionnaiies and that rcspondeis leact instead to stated percentages 

But vaiiation in meaning is piobably not confined to purely ))id)vtdunl 
diltcrenccs The meanings will also vaiy according to ciicuiiistanccs And, 
from what la Icnown icgarding self-iatings one would expect some persons 
to answei affirmatively in relation to high frequency of behavior items heheved 
to icdound to one’s credit oi to enhance one's social picstigc, and to answer 
negatively to tlie liigh frequency of discicdit.iblc items even tliough the de- 
tciininate ficquencics weie the same. Other individuals might icvcrsc this: 
undeiiating tlic “good” and cxaggciating the “bad” points 

K . The Empirical Determination and Statisiical Expression or 
Indctfrminaif Numiier Vai ues 

The leport by Simpson (22) is a valuable pioneci attempt to quantify 
some of the indctciminatc number concepts and to caution against their use 
in work which puiports to be scientific Uiifortunatelv it furnishes no 
infoimacion legarding the reliability of the diftciences existing among the 
terms, and the investigation foiccd the icactois to judge the terms as divorced 
fiom any context Also, only one age gioup was sampled and hence tlieic 
ih no data regarding the ontogenetic steps in such concept formation 

These and other aspects of the use of indeterminate numbers have long 
disturbed the piesent wiitcr, and led eventually to the planning and execu¬ 
tion of a rescaich progiam, tlic results of winch will appeal in subsequent 
papers of tins senes 

Specifically, this research attempts to cxploic the meaning of iiidctciininate 
number concepts in thiee difteicnt age gioups by the following methods. 

1. The selection by these age gioups of the indetcuninatc numliei n.imes 
which aic appropiiatc to various known determinate luimbei collcctioiib of 
diffeicnt itemi. 

2. The selection by these age groups of a definite number, fiom a group 
or collection of items, which will best expiess a given incletciminate number 
name 

3 The recording in deteiminate numbers of what these age gioups ic- 
gard as the minima and maxima of the selected indeterminate number names, 
as associated with diftcrent things 
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PHENOTYPE PATTERNS OF RACIAL REFERENCE AND OUT¬ 
STANDING PERSONALITY TRAITS'^ 

The Ginjit Sluriy, Depaitment of Hygiene, Ilaivaid Uitivcisily 

Carl C. Sfi-tzer^ 


A Introduction 

rile significance of iilieuotypc patterns of racial icfeience was studied by 
the physical anthiopologist of the Grant Study of Ilnivaicl University as 
pait of a laigei investigation dcniing with the mtcuelationship of the morpho¬ 
logical constitution and pcisonality An attempt was made to determine 
the extent to winch these phenotype patterns wcic associated witii ccitain 
outstanding personality ti.uts m a gioup of 258 selected Harvaid undcigiad- 
uates, all participants in the Giam Study (8, I, 2) 

Since Its establishment in 1938, the Grant Study has centered its inves¬ 
tigations on the total pcisonality of the noiinal young male adult, witli the 
view toward fulfilling the need in our (rnowledgc of the normal peison. The 
approach has been clinical and it has been earned on coopciatively by persons 
tiained in medicine, physiology, anthropology, psycliology, psychiatiy, and soci¬ 
ology The subjects studied were Haivard uiidcrgraduntcs, who were first ob¬ 
served With few exceptions in then sophomoie years It must be indicated that 
they represented a selected gioup in several respects.^ In biief, the Grant Study 
subjects were selected on the basis of good health, satisfactoiy academic 
status, and overtly good social adjustment. On iiUellectual grounds only 
those young men were eliminated fioin consideration as participants whose 
academic rccouls were unsatisfactory in their fieshman 3 ’car or whose pios- 
pcct'i foi completion of the total academic requuements were not promising 
They did not icpiescnt a landom sample of the college population in intellec¬ 
tual capacity, academic att.iiniiicnts, pavt medical Instoiy, and bocial adjubt- 
ment, but tlicy were moic oi less icpicbenlativc of the college bodj' at laigc 
^vitli respect to socio-economic statiib, religious afKluition, and type of previom 
schooling 

For the puipose of this monograph attention has been directed to the 

•Received in tlic Editorial Office on May 7, I9t7 

'Aiilliropologist to ilic Giant Study, and Research Fellow lii Physical Antliiopology, 
Pcabod\ Museum, Harvard University 

'Fur detailed iiifurnintiuii relative tu die nature of the irroup, selection of (lie sub¬ 
jects, incthods of examination, and definition of noimal, see (1) 
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classification of the subjects according to the dominant personality trait gioup- 
mgs. The account of the methods of inteiview, personality classification, and 
definitions have been niibhshed (1). It is important to note that all per¬ 
sonality designations wcie independently made by the staft psychiatrists from 
the mass of interview matenal obtained fiom the subjects studied with no 
consideration of the moijihological constitution The appeaiance of cei- 
tain personality traits with consideiablc frequency made it dcsiiablc foi the 
psychiatrists to gioup those subjects who had specific ouisi/jiuhitf/ chaiac 
teiistics in common. Thus, foi example, thcic appe.ired a shy gioup, an 
unstable autonomic functions group, a vital affect group, a sociable gioup, a 
self-conscious intiospective gioup, etc The peisonality ti.uts dealt with in 
tins monograph are licavily weighted towaids the aspect of life attitudes, 
intellectual functions, and motivations. Tins was the natui.il result of deal¬ 
ing with college students, selected “norm.!!” individuals, and tlic particular 
oiientation of the psycluatiists to the pioblcm of “carcci choice” of the 
subjects. 

The morphological data on which tins investigation is based have been 
obtained by the physical anthropologist of the Giant Study, wlio has been 
mainly concerned with the vaiiations m the plnsicai stiucture and appcai- 
ance of normal young men and then jclationship to otlicr chaiacteristics of 
the individual. Tlic methods of moi phological dcsciiption and classification 
utilized embraced a laige senes of aiuliiopometric measurements, piopoitions, 
moi phological observations, somatotype ratings, and an estimate of masculine 
component The classification of the subjects accoiihng to the phenotype 
patterns picsently described weic based on a limited numbei of aiithropometiic 
measurements and observations derived from this mass of basic moi phological 
data. 


B. Phenotype Patterns of Racial Reierence 

The lacial classification of native bom white Americans is at best a com¬ 
plex and tenuous business This is principally due to the character of modern 
population, being so highly mixed and consisting in the main of hybiid com¬ 
binations with only small minoiitics clinging itioic oi less closely to the 
physical types of the original paicntal stocks. The most satisfactory approach 
to this problem of racial classification is that employed by Ilooton in his 
Harvaid criminal survey and the Century of Piogrcss data (3, 4, 5). This 
method involves the classification of individuals into types by multiple me¬ 
chanical soitings on the basis of combinations of racial ciiteiia The ciiteria 
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employed aie those which .«e commonly accepted by antlHoiK)luKi''ts; as 
chai.ictciizing the seveial Luiopcan subiacLil stocks (6). 

In this study we liave followed closely Hooton's method of classification 
in the segiegation of our subjects into phenotype patterns of lacial lefcicnce. 
The individuals weie soiled out into sevcial gioups on the basis of the 
possession of similai combinations of physical cliaractci istics Tlie piimarv 
ciitcria used weic cephalic index, hair coloi, eye coloi In addition, 
foi certain types a two-fold division of statiiic and the nasal index was added 
to the battciy of soiling ciileiia The resultant types and the details of 
the boiting ciitcria on which the classification was made aie given in Table 1. 

'I'ABLE 1 


I i\/t(h<cN {iKOrtii (29 ukIivuUiaIs) 
xSorUiig cntuiia 

1 Cephalic index below HO 

2 l'>yc coloi pure ilaik 

3 Ilnu rnloi black, daik biowii, red biowti (medium) 
II K/lfu (+0 indiMduaU) 

Suiting ciueiia 

1 Cephalic index below HO 

2 Eje coloi blue 

3 Hair coloi . black, dark brown, red brown, ted 

III Noiiiic (6 indiMcItials) 

Sorting ciiteria 

1 Cephalic index below 80 

2 Eye color pure light 

3 Hnii color a!>li blond, golden 

IV Pi edomwfivtly Not die (37 indivulnals) 

Sorting cuteita 

1, Cephalic index below 80 

2 coloi mixed 

3 Hair rotm .ish blond, golden blown, light biown, icd 

4 Statiiu ovci 170 cins 

OJ 

1 Cephalic index below 80 

2 E>e coloi blue 

3, Hair color light blown 
V Jlpnic (4 iiulivuluals) 
boi ting Cl itciin 

1 Cephalic. mdt\’ o\e\ 80 

2 Eye coloi pine daik, 

3 Hair coloi Jnik brown, black, red-btown 

4 Nnsnl index 63 and over 
VI Past liallie (4 iiuhv uUi<ili>) 

boi nng criteria 

1 Cephalic index ovei 80 

2 Eye color puic light 

3 Ilaii color Asli blond, golden 

or 

1 Cephalic index ovei 80 
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Table 1 {conitnued) 

2 Eye color mixed 

3 Hair color ash blond, golden 

or 

1 Cephalic Index over 80 

2 Eve color' light, mixed 

3 Hair color red 

4 Nasal index 63 or ovei. 

VII Nordie Med\leii aneaii (73 individiials) 

Sorling catena 

1 Cephalic index below 80 

2 Eye color dark 

3 Hair color light brown 

or 

1 Cephalic index below 80 

2 Eye color mixed 

3 Hair color claik, red biown, led and stature undci 170 ems 
VIII Noi<lie-/Ilf‘i7ie (19 individuals) 

Soiling cuteria 

1 Cephalic index above 80 

2 Eye color and hair color all otbei mixed pigment combinations when 

nasni index is 63 and ovei 
IX Dtiimii (39 mthvidiials) 
bolting cutCTin 

1 Cephalic index above 80 

2 Eye color and ban color all otlur mixed pigment combinntions «hen 

nasal index tindei 63 


Since ‘ionic of these gioupings turned out to be too small foi statistical 
manipulation it was found most desirable to combine some of these types to¬ 
gether. Tlie Noidic and Predominantly Nordic classifications wcic lumped 
togethei, as were tlie Alpine and Noidic-Alpine gioups Tlie East 13alt]C 

class consisting of only fom cases was discaided entirely Accordingly, the 

final SIX gioupings as used heie in this analysis aie as given in Table 2 
Ic should be understood these types individually do not constitute gioups of 
persons with exactly the same ethnic derivation They are not groups of 


TABLE 2 


Phenotype 

patterns 

Ilooton 

nomenclature 

Hooton 

classilication 

Ntimbei of 
individuals 

A 

EdcclUeiinnenn 

Piimaiy Siibracc 

29 

13 

Keltic 

Primaiy Subrace 

19 

C 

Nordic 

Piiniaiy Siibincc 

43 

D 

Nordic Alpine 

Composite biihiacc* 

23 

E 

Nordic-MediteiiRnean 

Composite Subrnce"* 

73 

F 

Einaric 

Composite SiibiaLe'' 

3) 



Total 256 


*'Reiuiiifil Mixtd Types (IiUcibiceds see Ilooton 6) 
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persons with identical propoitions of ancestral strains They aie simply indi¬ 
viduals with ceitain mutual physical resemblances Tlic fe.ituics used for 
the type sortings .ue genciallv legaided as being in the main non-adaptivc, 
heieditarv, racial characters And as such, nicmbcis of each phenotype, it 
must he supposed, have closcj racial relationship to each otlici than to 
otheis belonging to different types 

It IS not impoitant, for the puiposes of this paper, whcthci oi not tliesc 
plienotvpc patterns oi tj^pcs aie refeired to as races, subraces, biceds, Icitbs, or 
bv sonic other special classificatoiv designation. All th.it is claimed is that these 
gioupings of individu.ils arc phenotype patterns of racial lefeicncc, since they 
aie based on crjteiia which arc gcncuiUy .icccpted as being of a hcicclitaiy 
aiid racial chmactci They can, if one so dcsiics, be lefcncd to ,is simply 
T.yjies /I, B, C, etc. Rut In the discussion to follow, for the sake of more 
meaningful desciiption, they will be icfcneJ to .as Mcditeiraiiean, Keltic, 
Noidic, etc., accoiduig to the Hooton noincnclatuic 

C. DrscRiPTioN or Pfrsonaluy Trait Groupings 

The natuie of the peison.ility ti.iit gioupings to be here tonsulcied has 
already been alluded to in the mtroductoiv icmarks It should be emphasized 
that these traits aie dominant and outstanding featuics in the individual**, 
whicii Jiavc emerged from the study of the subjects and not ns pnit of any 
pie-conccived scheme of pcisonahty chissification. They simply icpiesent 
groupings of individu.aU wlio showed specific ouisUnulvitj chaiactenstics in 
common Tlie individual was assigned to the vaiious trait groupings witiiout 
consideration as to the combination of other traits which may pertain to him 

IJiief definitions and descriptions of the tiait gioujnngs aie given below 
Foi the convenience of the reader they have been maislinlled uiidci siiitiibic 
category headings descriptive of the tiait clusters. 

Auionomic FuwcTioKS 
Unstable Autonomic I'uncUou 

A group of young men ‘*\%Ua shmv inauifcstatious of mstaluliij m 
the functions r\]iich .ire geaernlly conceded lo bt governed by tlio 
autonomic ncr\oii9 system Included aic boys nho show eithei periodic 
evctssive anxiety oi an undue amount of cliroiiic anvicty as well as 
those subject to such symptoms as ircmutousncss, blushing, increased 
perspiiation, palpitation and functional distuibanccs of the iiiinnry and 
g.astro-intestinnl systems" 



226 


TOURNAL OF OIJNETIC PSYCHOLOGY 


Basic PLRsoNAriTY 
IVell-Integiated Dane PetJOiiality 

"A gjoup composed of young men who arc steady, stable, depend¬ 
able, tlioiougli, ainceje, and trustwortUy Tlicy have a steadiness 
and integiity of personality Tr’Iiich is not dependent upon antonotnic oi 
even einotional stability . ” 

Less jyeil'Jnteffratecl Baste Peisotifliily 

“Composed of young men who, in coiitiast to those of the wcll- 
intcgrnted peisonalily, tend towards the erratic, uoieliablc, spoiadic, oi 
undependable Freijuently their activities ate ill-dirccted, little oi- 
ganized, and not cniiied through with the pcrseveiance of those 
joiing men who possess a better-integrated basic personality . , ’’ 

Mood Doaiinancb 
Mood Ihictuatio/is 

“Young men characterized cither by strongly maikcd mood oi distinct 
changes m mood sufficiently staking to be an outstanding feature of 
their personality There ate thus two aubgioups tliosc given to mood 
swings, and those who show a continuous and piommeni degree of 
some quality oi phase or mood . ” 


Aprrer 

(This term signifies (ho outward appcaiance oi inipicssion cieatcd 
by the subject It refers to the basic “expressions of feeling, emotion, 
and desire” of the individuals) 

Vital Affect 

“Young men cliaiacterircd by vitality and richness of affect, They 
show a sponiaueoiis force and encigy which spimgs fiom stiong affect 
rather than from an energy \\liich depends upon voluntaiy effoit of the 
higher ego functions Such boys show a iichcr veibal cxpiession, 
greater animation in faciai expression, and a more aiicstmg tone of 
voice, , ” 

Sensitive Affect 

“Includes joung men who create the impression of being sensitive, 
subtle in their thinking, inclined to ncsthcCiciam which makes difficult 
their acceptance of the usual values and adjustment to the realities of 
life ” 

Bland Affect 

“Young men who show neither warm, positive mood noi iichness 
and vitality of affect They tend to be colorless and neutral in their 
affective responses In general, they foim a gioup of plain, undis¬ 
tinguished, and uncomplicated Individuals. This very absence of posi¬ 
tive and stimulating qualities is fundamental " 
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JuST-So-Bi UAVIOR 
Jiisl-So 

“Men who nre •itionglj' sjstcmsitic, iicnt, inccictilous, ainl who deiiend 
on oidcily lontine niul icgtilniily They aie iigul and are apt to be 
iipset if then established habits and way of living are iiuerrnptcd 
Some have ccnicewed. the travt as so deeply ingnnved and beyonil 
vohintaiy contiol that It should be grouped undci JJnsic Personality” 

VoruNiARY Functions 
Itthibitcd 

“Vowng men who have a strong dcgice of conscientiousness nml who 
ficqiiently have doubts about doing things which tliey condone iiiltl- 
Icctiinlly 'I hcv fiequently dcsci ihc n stiong sense of rcsponsibililyj 
have dilhciiliy m freeing thtraselvcs from then emly moral attitudes 
A lack of spontaneity and frcedoni and a degree of stilTncjS in mannet 
aie cUaiactciiitic ” 

Silf-Coumous and lultoiptihve 

"Incln iduals who aic liigUly awaie of ilieii own tliotiglus and subjoc* 
tive feelings They tend to pay more aiicntion to what is going on 
within themselves than do more natural .md ontgonig boys 'I'licy also 
have a heigluencd sense of being observed by other people, even though 
they know this to be undue In consequence, they arc HcIf>con&clous 
and cannot behave with diicctncss and case in social situations" 

Self-Dt tviiiff 

Those “who show a liigh amount of self control, will powcii and 
an ability to force tliemstives to do things The energy and accomplish¬ 
ments which result fiom strength in this asi>cct of higlici ego fiinction 
are distinguished from the spontaneous activity which springs from 
strong ftifcct oi mood Many times they are aware uf foicing ihcin- 
selves to vvoiTc against ineitia or resistance ” 

CoGNii iVF Functions—M oriVATTONAr 
(This classification encompasses those trait groupings’which describe 
certain dominant niolivational aspects of the sulijccta, such as nioti- 
vations towaids physical science, motivations towards pinctical oi- 
gnniring, etc ) ^ 

Physical Scipina 

Those persons “who have rslnbitcd a predominant interest in physical 
phcnotiiena, They frequently describe caily mechanical interests and 
aptitudes, prefeience foi scicnlific siibiccts in secondary sciiool, and 
a liking foi nianipulations of laboratory vvoik ” 

Pfnclical Oignrnxing 

“Lack of deep interest in any subject matter They are not theo¬ 
retical, speculative, oi scholarly Then interests arc more practical, 
and in their couisc vvoik they aic better in oiganiration than in ana¬ 
lytical or cieative work They describe an mlcicst in managing oi 
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orgnni^ing and find their satisfaction in the sense of accotnplislimciit, 
of ‘getting tilings done’ They do not strive after ‘higher values’ and 
are essentially pragmatic m their outlook” 

Ifle/iliCTial 

Voiing men “who like to deal with ideas and tend to shy away from 

iQiitme work and pioblems of piacticnl life They tend to be theo- 

reticnl or analytical '* 

Cieative and lultiitiv/' 

"Cluaracteii/ed by high ability foi sclf-e\|nession oi who aie oiiginal 
and cicntlve in theii thought. Included arc those who aic strongly 

intuitive and spurn logical, objective, and analytical forms of thought 

This group is largely composed of those contemplating nrtistic oi 
litGitiiy caiecis " 

CocNntvc Functions— I.iri. AtmuDcs 

Piatjuiaitc 

Inclividiiah vho “are essentially piacticnl in outlook, and arc not 
conccincd with an ultimncc piiiposc and valiK of life, They are apt 
to be conforming and convenuonal, and accept the mores of the times 
They are latecestcd tn establishing a family and suppoiting it comfort¬ 
ably The practical considerations of getting ahead in life outweigh 
Intrinsic iiiteiest in work, ciiltuial tallies, philosophical specnlntions, oi 
special rcfoim ” 

IJuinantsIic 

Those individuals “who have a dominant iiiteiest in people, and for 
whom n knowledge of people and a desire to do work which will 
hung them into contact with people is not only an outstanding feature 
of their personality, but also the strongest duving force in determining 
their choice of life woik 

Pohiital 

“A gioup who show a strong interest m social pioblems, social move¬ 
ments, government, nnd foreign affaiis They arc motivated by a 
desiie to participate in work which will lead to impiovenicnt of 
social conditions They aie distinguished fiom the' Inimantsttc group 
ina!,much as they are primarily interested in the broadei and more 
absMact problems of social rcfoim intlier tlinn in individual and pci- 
sonal 1 elacionships 

Ctiffiiinl 

“A group for ivhom participation iii htciatiirc oi the aits is pie- 
dominant This intcicst may be so highly developed that it leads them 
eitliei to follow an nitistic career or to consider any form of life woik 
as a means of existence m order that they may satisfy their cultuial 
netds ’’ 
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Lack of Put pose and Paines 

"Yuiing men ^>ho lack direction oi pll^l)o^c in life, in i\liom normal 
inccntivea and drives aic feebly developed A certain number com¬ 
plain that they have not found any values which make striving in the 
■vvoilcl woiilivvhile Many of them are drifting and unecithusiastiL, 
anti give the impression of heing dcscciidaiiCa of a family in whom the 
origiiial vitality is wcanng out A few describe a sincere sc.arcli for 
V'alucs or highci life puipose which will create the motivating force 
to make life real nnd tncnnuigful,” 

ExPRi SS10NISI1C Traits 
Inaiiiculaie 

A gionp of young men who are chniactcri/ed h> “an inaluluy to 
express themselves in language 'I’heu descriptions nic apt to he 
meagie and mattei-of-tnct, pariiculaily conccniiiip their own personal 
feeling!! and ctpciicnces 'Ihc poverty of vcibal conicni seems nut 
to be (liiti to inhibition oi unwillingness, but rather to a ccitiiin hick 
of uchnrss in irmci c\i»eiicnce and in associated ibmight” 

I'ri haltsitt 

Tlie converse of the IiuiUtculalc, containing those “who hate a facility 
s;\tb langyagc oi an ability to verbah?® their thoughts in rich oi wcll- 
fcnrmihucd language" 

SoCItl FONC1ION9 

Soaahia 

“A group who are naliiraUy fiicndly nnd who hkt to do things with 
people Social activities may be then outstanding lutcicst They make 
fi lends easily, IiIcl tu meet new people, nnd have an ease in tlicir social 
lelationships which is unhanipcred by shyness or awkvvaidness ” 

Shy 

Those young men who “cxpciiciicc a high degree of tension in social 
situations, and arc enibniiassed, icscrved, nul nwkvvnid in inmiicr 
Tlietc IS n fundamcntLil liking foi people and a regret ihnt shyness lends 
them to avoid social events which tliev would enjoy if they eotild feel 
natural A sen'>e of socinl inscciinty and a lack of confidence' me fre- 
qiientlv desciibcd, which me most marked iii social sitiiruons ” 

Asoda} 

A ‘gioup foi vsliom social life, intimnto fi iciidships, and an interest 
in people me lelaiivcly unimportant Such young men nrc satisfied with 
llieir ovvii coiiipanj and in the extreme aic consuleied the 'lone 'wolves’ 
Then intciest in ‘things' is of more importance to them than their pci- 
sonal relationships Unlike the shy gioiip, they have no unex 

picssed liking foi people ui ycniiiiiig foi social life" 
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D. Primary Sorting Criteria and Personality Traits 

Before proceeding to the study of tlie relationship between the phenotype 
patterns of racial refeicnce and the peisonality tiait groupings, it is pertinent 
to examine the extent of association of the latter with tlie piimaiy sorting 
criteria used in the moiphological dassification of the subjects To be more 
specific, to wliat extent aie the piimaiy soitmg ciitena—liaii color, eye 
color, cephalic index—individually associated With the peisonality tiait 
gioupings? 

1. Ha» Colo) and Peisonality Tiait^ 

The frequency of the occuiicnce of the peisonality tiait designations with 
various shades of ban color is given in Table 3. For the picsent puipose 
hair coloi was sepaiated into thicc catcgoiies, d.uk, mediiUTi, and light ^ 
Statistical significance of the association between each peisonality tiait group¬ 
ing and the gradations of hair coloi was appraised by the method based 
on 3 X 2 tables 

An examination of these data reveals a small number of peisonality trait- 
liair coloi associations which may be considered to be ot some significance. 
Undci the exprcssionistic tialts wc find that the mat nculate grouping is 
statistically significantly associated with ban color (JV® 8 67, P 01-.02) 
Thcie IS a marked deficiency of the uiaiticnlate designation in the individuals 
with light hair, and a strong excess in the persons with medium haii coloi 
I’lobablc significant associations with haii color are observed in the case of 
the physical science motivalions grouping, the humanistic and the shy group¬ 
ings. In all three instances the probability of divergence fiom the independent 
values falls between .05 and .10 In the case of the physical :>cience motiva¬ 
tions .ind shy groupings the deficiencies aic in the light-haiicd individuaU 
and the excesses in the subjects with medium haii coloi In contrast, a 
deficiency of dark-haired persons and excesses of medium and light-haired 
individuals are to be found in the humaiitstic grouping, It would appear, 
theiefore, that individuals with light hair aic less pione to fall into the 
inai ticuldte, shy, and physical science motivations gioupingsj while the per¬ 
sons with medium haii color aie moie likely to have these tiait designa¬ 
tions Lightci hair colois, on the other hand, seem to go moie often with 
the humanistic trait. This triad of matticulate, shy, and physical science 
rnotivaiions, it should be pointed out, axe tiaits which have been demonstrated 

‘‘The (lark category includes black hair and dark brown, the medium category 
contains brown, red brown, .ind red, the light category golden biown, ash brown, 
golden and ash. 
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Hair Coron and PERSONAiiry Trait CsRouriNtrS 



Dark 

(151) 

% 

Medium 

(50) 

% 

I Ighl 
(57) 

% 

I otnl 
senes 
(258) 

7o 

Y- 

P 

AiHonomic Functions 

Unstable Autonomic Functions 

13 2 

12 0 

17 5 

U 0 

1 72 


Basic Pcisoiiality 

Wtii-IiUCKintetl 

57 6 

62 0 

57 9 

59 5 

40 


Less WelMiUegi ateil 

13 2 

16 0 

15S 

118 

39 


Mood Dominance 

Mood I'liKtiinlions 

Id 6 

20 0 

12 3 

16 1) 

1 42 


Aftccl 

Vital Aflcci 

17 9 

20 0 

22 i 

20 2 

71 


Sensitive AFFcct 

179 

16 0 

I5X 

17 1 

18 


Bland Affect 

17 9 

24 0 

10 5 

17 9 

4 33 


Jiist-So Behavior 

Jiisi-So 

159 

160 

53 

13 6 

V39 


Voluntary Functions 

Inhibited 

16 6 

21 0 

21 0 

19 1 

1 49 


Self-Conscious and Introspective 

1 24 5 

30 0 

21 0 

25 3 

1 20 


Self-Diiving 

13 9 

60 

21 0 

14 0 

3 11 


Cognitive Functions—Motivational 
Physical Science 13 2 

1$ 0 

3 5 

12 4 

5 74 

05- 10 

Practical Oigani/ing 

39 1 

36 0 

29.x 

37 0 

1 54 


Ideational 

21 2 

24 0 

iss 

21 0 

1 23 


Creative and Intuitive 

60 

S 0 

5 3 

62 

37 


Cognitive Functions—Life Altitudes 
Pragmatic H.6 

42 0 

28 1 

3S 5 

3 28 


Humanistic 

II 2 

24 0 

17 S 

IS 6 

5 03 

05- 10 

Political 

15 2 

2?0 

15 8 

17 1 

1 23 


Ciiltiirnl 

19 9 

24 0 

19 3 

21 0 

19 


Lack of Pin pose and Values 

21 8 

22 0 

19 3 

21 8 

19 


Exnicsaionistlc Traits 

Inailiculntc 

13 9 

26 0 

35 

110 

8 67 

01- 02 

Vcrbalistic 

159 

20 0 

19 3 

17 9 

62 


Social Functions 

Sociable 

IS 5 

2X0 

21 0 

21 4 

2 03 


Shy 

16 6 

2S0 

12 3 

18 3 

1 73 

05- 10 

Asocial 

9 3 

14 0 

5 3 

9 3 

2 48 



to be p.uiecl of? quite frequently in the subjects studied (2, pp 54, 59) In a 
sense the}' may be said to foim a tialt syndiomL in ti.iit cliistei Then like 
association with liair coloi cannot be icgaidecl as a foitiiitous circumstance 
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2 Eye Colo} and Peisonahly Tiaits 

The data relating to the association of the personality trait groupings and 
eye color gradations arc given m Table 4 The vaiioiis eye colois observed 
have heie been classified into three bioad catcgoiies, dark, medium, and 
light * An examination of the fieqiiencies as well as the statistical constants 
used to appiaisc deviations which m«ay be attributed to landom sampling, 
shows an absence of significant association between the individual pcisonality 
tiait gioupings and eye lolor The largest A'® for any trait grouping is 3.93 
(P = .14) which IS well below the 5 99 value expected foi a piobability 
level of .05 for 2 degrees of freedom 

It IS inteiesting to note the personality tiait gioupings that show regular 
lucicascd or decreased frequencies as one goes fiom dark to light eye 
color. Piogressive incieases in frequency from ilaik to light eye color 
18 observed in the case of the unstable anlonomic junctions grouping, the 
iOtiabUj and the loell-mtegiated Piogicssivc dccicascd frequency from daik 
to light eye color is seen in the less ivell-mtegtaled, sensitive njjed, just-soj 
physical science motivations, tdeational, cultural, lack of piiipose and values, 
luailKiilaie, shy, and asoiial groupings These lattci traits ate in the mam 
those which indicate "lesser stability, Icssci integration, greater sensitivity 
and complexity of the personality, and lesser capacity for making easy social 
adjustments" (7, p 91). It would appeal thcicfoic, that the daiker the eye 
color tile more frequent arc the tiaits of lesser "soundness" and "stability" 
of personality. Nevertheless, it may be iccalled, none of tliese tiaits mdi* 
viJually are significantly associated with eye coloi beyond the error of random 
sampling 

3 Cephalic Index and PeisonalUy Traits 

The percental occurrence of the pcii>onahty trait gioupings foi the two 
cephalic index categories {Cl below 80 and Cl 80 and above) aic given in 
Table 5 Traits which appear to be significantly associated with cephalic 
index aie leprcscnted only by the political and sensitive affect groupings 
Thus, the more roundheaded individuals with cephalic indices ovci 80 show 
a marked deficiency of the political category {X^ = 5 16, P = 01-05). 
They also exhibit a strong deficiency of the sensitive affect tiait (A'” = 3 55, 
P = about 06). All acceptable level of statistical significance is not leached 
in the case of all the other traits 


*Tlic d.irk category includes black, dark brown,* daik-light blown, light biotvn, 
the mixed category gray-brown, green biown, blue brown, and the lighf class gray, 
gray-blue, and blue 
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In spite of tlie gcncinl absence of ntimcious statistically valid associations 
between the pcrsonalitv tiait gioupmgs and cephalic index, the tahvilai data 
piescnt an interesting manifestation If we list those traits whicli aic inoie 
frequently represented in the above 80 category than in the below 80 group, 
they foini a distinct and identifiable syndionie Xlic list includes the follow¬ 
ing gcoupings: wcU-integiaied, vitrtf just-sOj self-diwtu/}, physical 

Science motivnlions, piagmahc, humanistic, anti sociable. These tiaits (omit¬ 
ting self-driving and just-so) aie those which aic “suggestive of stability, 
good integiation, and case of making social adjustments” The differences 
involved, It IS tiue, aic very small, luit tlw consistency of the pattern of 
ti.iits IS highly intiigiiing 

Iliiclly summari'/cd, only a few individual trait gioupings appeal to be 
significantly associated with the primaiy suiting ciitciia—bail coloi, eye color, 
and cephalic index Heyond the question of statistical significance, there 
does seem to be a tiend foi those individuals wirli daikci shades of hair 
color and eye coloi to exhibit more frequently those traits indicating lesser 
integration, lesser stability, and greater sensitivity and complexity I’hc 
roundei-hcadcd individuals, on the whole, appeal to show a gicatci fre¬ 
quency of tlic more stable, steady pragmatic tiaits. 

E Phenotype Patterns and Personality Traits 

The phenotype pattcins of lacial icfcrcncc which have been described 
earliei in this piapci are licre examined for their possible association with tlie 
dominant personality trait gioupings. Foi testing statistical significance, the 
method has been used ticating each of the tiait gioupings in the form of 
a 2 X 2 tabic with one degree of freedom. 

I. '"A'ledt let i an can" 

Tlie frequency of the occuircnce of the vaiious dominant personality tiaits 
in the “Mcditeuancan” racial giouping is given in Table 6 It appeals 
chat the “Meditciiancan” individuals show significant dilteicntiation in the 
case of at least two personality tiait catcgoiies, the less-well mtcffiatcd and 
the iiiaiiiciilate In both instances these traits aic about twice as frequent 
in the “Meditcirancans” as m the sciics as a whole. The data for the 
less well-intei/iatcd give a value of A'- of 6.86 and P of less than 0.01, and 
foi the inaiticiilatc grouping a A’“ of 4 93 with a value of P between 0 01 
and 0 05 OtJici tiait gioupings which may be cotisidcied ns appioathing tlic 
level of statistical significance from then independence values arc the un¬ 
stable aiiloiioiiiiL fmuiions, jusl-so, and the lack of pmposc and values 
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TABLE 6 


'‘MEDITBRRANBAN" and pKBSONALITV TrAIT GbOUI»INC8 


"Mediterranean" 

(29) 

No % 

Total series 
(2S&) 

No % 


P 

Autonomic Functions 

Unstable Autonomic Functions 
Basic Personality 

1 

34 

36 

14 0 

3 02 

.05- 10 

Well-Integrated 


SS.2 

1S3 

59 S 

23 


Leaa Well-Integrated 

9 

310 

38 

1+8 

6 86 

> 01 

Mood Dominance 

Mood Fluctuations 


10 3 

41 

160 

71 


Affect 

Vital Affect 

4 

138 

52 

20,2 

85 


Sensitive Affect 

6 

20 7 

44 

17,1 

29 


Bland Affect 

6 

20 7 

+6 

17 9 

.18 


Juat-So Behavior 

Just*ao 

7 

24 1 

35 

136 

3 20 

05- 10 

Voluntary Functions 

Inhibited 

4 

13.8 

49 

19 1 

56 


ScK'Conscious and Introspective 

7 

241 

65 

25 3 

.02 


Self-Dciving 

3 

10.3 

36 

14 0 

37 


Cognitive Functions—Motivational 

Physical Science 

4 

13$ 

32 

124 

06 


Practical Organizing 

14 

48.3 

95 

37 0 

1.87 


Ideational 

i 

27 6 

54 

21 0 

87 


Creative and Intuitive 

0 

0 

16 

62 

2 16 


Cognitive Functions—Life Attitudes 

Pragmatic 

13 

448 

99 

38 5 

.56 


Humanistic 

4 

13.8 

40 

IS 6 

.07 


Political 

6 

20 7 

44 

17.1 

29 


Cultural 

7 

24.1 

54 

21 0 

21 


Lnck of Purpoae and Valuer 

10 

14.5 

55 

21 8 

3 39 

05-10 

Cxprcssionistic Traits 

Inarticulate 

8 

27 6 

36 

14.0 

4 93 

01-01 

Verba listic 

6 

20 7 

46 

17 9 

19 

Social Functions 

Sociable 

3 

10.3 

55 

21.4 

2 32 


Shy 

8 

27 6 

47 

18 3 

1 91 


Aaocial 

4 

138 

24 

9.3 

77 



groupings These three trait scries have values of P between 0.05 and 0.10. 
The Mediterraneans" are deficient in nnstable antonojiiic functions desig¬ 
nations and sho^v excesses of the just-so and lack of puipose and values 
categories. 

2 "Keltic" 

The Keltic’ racial grouping shows a highly significant differentiation in 
only one trait category, the self-driving. In the senes as a whole 14 per cent 
of individuals were classified as self-driving, while among the "Keltics" only 
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TABLE 7 


"Kpltic” and PBRSONAiiry Trait Groupings 



"Keltic’’ 

(49) 

No, % 

Total scries 
(2S8) 

No % 


P 

Autonomic Functions 

Unstable Autonomic Functions 

i 

163 

36 

140 

28 


Basic Personality 

Well-Integrated 

31 

63 3 

153 

59 S 

39 


Less Well-Integrated 

5 

10.2 

38 

14.8 

1 02 


Moorl Dominance 

Mood Fliictiintions 

7 

14 3 

41 

160 

.10 


Affect 

Vitn! Affect 

10 

20 4 

52 

20,2 

0 


Sensitive Affect 

7 

14 3 

44 

171 

34 


Bland 

13 

26 S 

46 

17 9 

3 07 

.05-10 

Ju8t-So Beliavioi 

Just-So 

7 

14.3 

35 

13 6 

.01 


Voluntary Functions 

Inhibited 

S 

16.3 

49 

19,1 

29 


Self-Conscious and Introspective 

14 

28 6 

65 

25 3 

36 


Self-Driving 

1 

20 

3b 

14,0 

7.12 

>01 

Cognitive Functions—Motivational 

Physical Science 

i 

16 3 

32 

124 

83 


Practical Organizing 

23 

46.9 

95 

37 0 

2 66 


Ideational 

9 

18 4 

54 

21,0 

24 


Creative and Intnicivc 

4 

82 

16 

62 

44 


Cognitive Functions—Life Attitudes 

Pragmatic 

22 

44 9 

99 

38 5 

I 06 


Humanistic 

11 

22 4 

40 

15 6 



Political 

5 

10.2 

44 

17 1 

2 01 


Cultural 

8 

16 3 

51 

21 0 

79 


Lni-lv of Purpose and Values 

6 

12 2 

55 

21 8 

2,97 

.05-10 

Expressionistic Traits 

Inarticulate 

7 

14 3 

36 

14 0 

0 


VcrbalisCic 

9 

18 4 

46 

17 9 

0 


Social Functions 

Sociable 

15 

30.6 

55 

21 4 

3 09 

05-10 

Sliy 

8 

16 3 

47 

18 3 

16 

Asocial 

4 

82 

24 

93 

10 



2 per cent were so designated {P = less than 0 01). Traits with values of 
P between 0.05 and 0.10 appear in the case of the bland, sooable, and lack 
of purpose and values groupings. The “Keltics” have excesses of the 
bland and sociable traits, and a deficiency of the lack of purpose and value 
category. 
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3. "Notdu” 

Table 8 gives the data for the pcisonality trait fiequencies in the "Nordic” 
lacial grouping None of the trait gioiipings exhibit a comfoitable level 
of statistical significance, nor in the aggiegate do they suggest any evidence 
of special tiait differentiation for this racial category 


TABLE 8 

"Nordic" and PERsoNArirv Trait Groupings 



"Nordic" 

(37) 

No % 

Total senes 
(258) 

No % 


P 

Aiilonoimc Fnnciioiis 

Uostalilc Aulonoinic FiinUiona 

9 

24 3 

36 

14 0 

3 81 

05 10 

Basic Personality 

Well-Integrated 

22 

59 5 

153 

59 5 

0 


Less Wcll-Integiatcd 

6 

U2 

38 

148 

84 


Mood Dominance 

Mood Fluctuations 

$ 

135 

41 

160 

17 


Affect 

Vital Affect 

9 

24 3 

52 

20 2 

45 


Sensitive Affect 

7 

18 9 

41 

17 1 

12 


Blnnd 

3 

8 1 

46 

17 9 

2 75 

05- 10 

Jiist'So Buliavior 

Just-So 

2 

54 

35 

13.6 

2 40 


Voluntary Functions 

Inhibited 

10 

27.0 

49 

19.1 

1 77 


Self-Conscious and Inti ospectivc 

8 

21 6 

65 

25 3 

31 


Self-Driving 

8 

21 6 

36 

14 0 

2 07 


Cognitive Functions—Motivational 

Physical Science 

1 

27 

32 

124 

3 77 

05- 10 

Practicnl Organizing 

13 

35 1 

95 

37.0 

05 


Ideational 

9 

24 3 

51 

21 0 

28 


Creative and Intuitive 

2 

54 

16 

6.2 

05 


Cogiiitivc Functions—Life Attitudes 

Pragmatic 

11 

29 7 

99 

38 5 

1 33 


HiiinAnistic 

7 

18 9 

40 

IS 6 

37 


Political 

8 

21 6 

44 

17.1 

66 


Cukura] 

7 

18.9 

54 

21 0 

11 


Lack of Puipose and Values 

9 

24 3 

55 

21 8 

.26 


Expressionistic Traits 

In.'uliculate 

2 

54 

36 

140 

2,64 


VerbaUstic 

7 

18 9 

46 

179 

.04 


Social Functions 

Sociable 

8 

21 6 

55 

21,4 

0 


Sliy 

6 

16 2 

47 

IS 3 

13 


Asocial 

3 

8 1 

24 

93 

06 
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4 "N 01 dic-A Ipine" 

No signific.int (liffereiitiation in the personality tiaits consulerctl individu¬ 
ally IS found for the “Nordic-Alpine” group. 

5. Noidic-AIeditei laiiean'^ 

In the case of the “Nordic-Mediteiranenns" statistically significant differ¬ 
entiation IS exhibited by the semttive affect, ctealive and iiilniiive, and politi¬ 
cal tiait groupings (1 able 10). All of the traits arc in excess in tlic “Noidic 


'I'AHLE 9 

'‘NORlllC-AtPINl” AND PrRSONAIITr I RAll GllOUl’INCS 


“NoidiC'AIpnic'’ 

( 22 ) 

No. % 


'lotnl sciira 


Autoiioinic Functions 
Unstable Autonomic Functions 
Basic Personality 
Well-Integiated 
Less Wcll-Intcginted 
Mood Dominance 
Mood Fluctuations 
Affect 

Vital Affect 
Sensitive Affect 
Bland Affect 
Just'So Behnvioi 
Just-So 

Volimtaiy Functions 
Inhibited 

Self-Conscious and Introspective 
Self-Driving 

Cognitive Functions—Motivational 
Physical Science 
Piaclical Organizing 
Ideational 

Cicativc and Intuitive 
Cognitive Functions—Life Attitudes 
Pragmatic 
Iliimanislic 
Political 
Culcurnl 

Lack of Purpose and Values 
Expiessionistic Traits 
Inniticulatc 
Verbalistic 
Social Functions 
Sociable 
Shj’ 

Asocial 


% No % 

136 

36 

14 0 

59 1 

153 

59 5 

16 

38 

14.8 

U2 

41 

160 

13.6 

52 

20 2 

9 I 

44 

17 1 

22 7 

46 

179 

136 

35 

13 6 

22 7 

49 

19 1 

31.8 

65 

25 3 

136 

36 

14 0 

18 2 

32 

12 V 

182 

9S 

37 0 

182 

54 

21 0 

0 

16 

6 2 

31 g 

99 

38 5 

13.6 

40 

15 6 

136 

41 

17 1 

18 2 

54 

21 0 

31 8 

55 

21 8 

13 6 

36 

14 0 

13 6 

46 

17,9 

22 7 

55 

21 4 

9 1 

47 

18 3 

46 

24 

9 3 
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TABLE 10 


“NORmC MtDlTERflANEAN" AND PER80NATITV TRAIF GROUPINGS 


"Noidic 

Mcditerannean” 

(73) 

No % 

Total senes 
(2S8) 

No % 


p 

Autonomic I'unctions 

Uiistnble Autonomic Functions 

11 

IS 1 

35 

14 0 

10 


Basic Personality 

Well-Integrated 

41 

S6 2 

153 

59 5 

40 


Less Well-Integrated 

11 

15 1 

3$ 

14 8 

0 


Mood Dominance 

Mood Fluctuations 

14 

19 2 

41 

16,0 

80 


Affect 

Vital Affect 

13 

17 S 

52 

20 2 

33 


Sensitive Affect 

IS 

24.7 

4+ 

171 

410 

01-05 

Blfind Affect 

13 

17.8 

46 

17 9 

0 


Tust-So Behavior 

Jijst-So 

6 

82 

35 

136 

245 


Voluntary Functions 

Inhibited 

16 

21 9 

49 

191 

57 

1 

Sclf‘Conscious and Introspective 

20 

27 4 

65 

25.3 

25 


Solf-Drivlng 

14 

19 2 

36 

14 0 

2 34 


Cognitive Functions-^Motlvatlonal 

Pfusical Science 

10 

13 7 

32 

12 4 

14 


Practical Organizing 

23 

31 5 

95 

37 0 

1 24 


Ideational 

IS 

24 7 

54 

21 0 

86 


Creative and Intuitive 

s 

11 0 

16 

6.2 

403 

01-,05 

Cognitive Functions—Life Attitudes 

Pragmatic 

2S 

34 2 

99 

38 5 

73 


Humanistic 

7 

9 6 

40 

156 

2 69 


Political 

19 

26 0 

44 

17 1 

575 

01-02 

Cultural 

IS 

24 7 

54 

21 0 

86 


Lack of Purpose and Values 

19 

26.0 

55 

21 8 

1.37 


Expressionistic Traits 

Inarticulate 

13 

17S 

36 

140 

1 26 


Vcibnliatic 

16 

21 9 

46 

17 9 

1 13 


Social Functions 

Socuible 

12 

164 

55 

214 

I 42 


Shy 

17 

23 3 

47 

18 3 

1 73 


Asocial 

10 

13 7 

24 

93 

2 18 


Mediterraneans” over the total 

senes 

frequencies. 

The values 

of P 

for the 


sensitive affect, political grouping, and creative and wtiiitwe categories lie 
between 0 01 and 0 05. It is to be further noted that tlie following traits 
are less frequent in the ‘'Nordic-Mediterraneans” than in the total senes* 


well-integrated, vital affect, just-so, practical organizing, humanistic, and 
sociable Although the deviations of these groups are not sufficiently large 
as to be considered statistically significant, nevertheless, with the exception 



CARL C. SBLTASR 


241 


of the jfist-so group they are all traits which make for better intcgiatioii and 
social adjustment In other words, there is a trend among the "Nordic- 
Mediteiraneans” for a somewhat smaller representation of those dominant 
tiaits which make for better stability of personality 

6 . 

Tile group of individuals classified as "Dinaric" sliow a statistically signifi¬ 
cant excess of persons designated as pragmatic Other tiaits which approach 


TABLE 11 

“Dinaric’' and Personaiity 'Irait Groupings 



“Dinanc” 

(39) 

No. % 

Total senes 
(258) 

No % 

A* 

P 

Avilonomic Functions 

Unstable Autonomic FunctiouK 

4 

10 3 

36 

14 0 

54 


Basic Peisonality 

Well-Integrated 

28 

718 

153 

59 S 

2 96 

05-10 

Less Well-Integrated 

3 

77 

38 

148 

1,84 


Mood Dominance 

Mood Fluctuations 

4 

10.3 

41 

160 

1 05 


AHeci 

Vital Affect 

12 

30.8 

52 

20 2 

3.18 

D5-.10 

Sensitive AlTect 

3 

7.7 

44 

171 

2 88 

05-10 

Bland Affect 

4 

10.3 

46 

17.9 

1 80 


Tust-So Behavior 

Jiist’So 

9 

23.1 

35 

13 6 

3 57 

.05-10 

Voluntary Functions 

Inhibited 

6 

154 

49 

19.1 

36 


Sclf-Conscions and Introspeclive 

7 

18 0 

65 

25 3 

1 30 


Self-Driving 

7 

18.0 

36 

14 0 

59 


Cognitive Functions—Motivational 

rhysicnl Science 

4 

10 3 

32 

12.4 

.18 


Practical Organizing 

18 

462 

95 

37 0 

173 


Ideniional 

5 

128 

54 

21.0 

183 


Creative and Intuitive 

1 

26 

16 

62 

I 01 


Cognitive Functions—Life Attitudes 

Pragmatic 

21 

53 8 

99 

38 S 

4 66 

.01-.05 

Plumnnistic 

$ 

20 5 

40 

15,6 

87 


Poluical 

3 

77 

H 

17 1 

2 83 

.05-.10 

Cultural 

9 

23 1 

54 

21.0 

.13 


Luck of Purpose and Values 

4 

10 3 

55 

21 8 

1 33 


Expressionistic Traits 

Inarticulate 

3 

77 

36 

140 

1 53 


Verba listic 

3 

7,7 

46 

179 

3 23 

OS-.IO 

Social Functions 

Sociable 

10 

25 6 

55 

214 

55 


Shy 

S 

12.8 

47 

18 3 

87 


Asocial 

2 

51 

24 

9 3 

.92 
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statistical siRiiificance (P between 005 and 010) are the well-mfegtated, 
vital affect, senutwe affect, political, and veibalistic categories The latter 
tlircc tiait gioupings are less frequently represented in the “Dinarics" than 
in the scries as a whole. 

ft would appeal that as legards these data, there is no evidence of exten¬ 
sive association between the individual lacial groupings and the personality 
traits. There is, it is true, an occasional trait licie and theie which is sig¬ 
nificantly differentiated withm a phenotype category, but these do not form 
any cleai or consistent pattern on which we may place much reliance How¬ 
ever, It must be remembered that the small size of most of the racial 
groupings makes it exceedingly difficult to obtain deviations at a comfortable 
level of statistical significance unless such deviations from independence fre¬ 
quencies are of considerable magnitude The possibility remains that there 
may be some lelatlonships of a very slight nature between the racial groupings 
and the personality tiaits, but these cannot be cleaily established fiom these 
data. 


F Individual Personaiity Traits AND “Racial” Groupings 

In the preceding section, the individual “lacial” gioupings were analyzed 
for association with the list of dominant personality traits. To explore fur¬ 
ther the existence of any possible association, the data have been treated 
here fiom an alceinative point of view, namely that of the personality traits. 
The question can then be answcicd as to whether or not the personality 
traits considered individually show any .issociation with the "racial” gioup- 
urgs as a whole 

Table 12 presents tile percental frcqucircy of the individual personality 
traits in each of the “racial” groupings Again the method has been 
used for estimation of significant deviation from independence values, with 
P computed on the basis of 6 x 2 tables with five degiees of freedom. 

It may be seen from these figures that tlieie is only one dominant personality 
trait category, the less well-integiated, that is statistically significantly differ¬ 
entiated with legard to the racial groupings. In the case of the less well- 
integiated. the value of P lies between 0 01 and 0 05 There aie also tour 
other personality categories which approach the level of statistical significance 
with values of P between 0 05 and 0.10 There arc the jint-io gioiip, the 
self-driving, the piacUcal organizing, and the lack of pm pose and values cate¬ 
gories. In all the other personality traits, the values of P are well below 
the level of statistical significance. 



TABLE 12 

“Racial” Groupings and Persosauty Traits 
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G. Comment 

The results of the analysis show the absence of any extensive association 
between the racial groupings and the dominant personality traits. However, 
there is no evidence of complete disassociation A few of the individual 
trait groupings appear to be significantly associated with the primary sorting 
criteiia, and among the phenotypes an occasional trait here and there ex¬ 
hibits a significant difference. 

In assessing these results, it is necessary to keep several points in mind 
To begin with, the siz-e of the scries although moderate when considered 
in its entirety becomes relatively small when broken down into subsamples 
in the racial and personality classifications. Accordingly the possibility re¬ 
mains that with a substantially larger scries many more significant differ¬ 
entiations miglit be dcmonstiated, and logical, consistent patterns might 
emerge Attention mubt also be drawn to the nature of the sample under 
study. The series of individuals is a highly selected one in several respects 
We are dealing with subjects who arc students m a large Eastern privately 
endowed University, selected from the mam body for its "normality,’* good 
overt social adjustment, good health, and satisfactory academic performance 
At best It is representative of only a very small segment of our total popula¬ 
tion. The restrictive character of the sample may thus militate against the 
appearance of substantial associations between personality and race, if these 
in fact do exist. Consideration must also be given to the limitations of the 
personality traits themselves. It is thus apparent, that the test of possible 
association between personality and race with the material here presented is 
indeed a verv stringent one. 

On the other hand, no corrections have been applied to those significant 
differences which have emerged, with regard to social, economic, religious, 
and other distinctions between the racial groupings. Such coirections might 
have served to reduce the differences to a level below that of statistical 
significance. However, it was not deemed expedient to apply these correc¬ 
tions because of the paucity of significant deviations, the small magnitude of 
the differences themselves, and the limitations of the data. 

The role of race in personality, among White Americans at this selecting 
level, IS probably at best only a very minor one. In group distinctions its 
influence may be hardly perceptible and unimportant For the individual, 
certainly, his racial characteristics for all practical purposes may be entirely 
ignored as an hereditary determiner of personality The conclusion seems 
warranted that in the realm of morphology and personality differentiations, 
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body build types appear io transcend many other distinctions, with race 
occupying a residual and for the most pait an Inappreciable position. 
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VOCABULARY AND MENTAL MEASUREMENT- A QUAN'l'l- 
TATIVE INVESTIGATION AND REVIEW OF RESEARCH* 

Toledo, Ohio 


Robert J LewinskR 


A Introduction 

Of all luiinan characteristics l>y winch one pcisoii is jiiclgPiI l>y otlicis, 
vocabulaiy occupies a position anioiif; the foicinosl During routine daily 
contacts, both m social and occupational splicics, out vocabularies arc in con¬ 
stant use in the conununications of ideas, the evpicssion of feeling and emo¬ 
tion, in making our wants known, and in plying our icsjicclivc piofessions 
and ti.ides. io a skilled ohscivci, a man’s vocabulaiy can yield much 
mfoimation about lumsclf—his appioviniatc educational status, lus social 
position, his vocation.il puisuits, the geographical aica from wluch lie conics, 
and his cultural level, to name but a few of many Individuals arc cliai- 
actenzed bv the quantity and quality of woidc they use, just as they arc by 
their pliysical attributes, manner of diess, and habit patterns in geneial In 
such cliaracteiization, vocabulaiy is pcilmps a moic valid and stable index, 
since It is staited at an caily age, develops with time, and thus becomes a 
more 01 less automatic function wluch is not icadily changed at will With¬ 
out doubt, few people give as much .ittcntioii to thcii vocabulaiios as they 
do to t!ie many othci asjjccts of their pcis-onalitics 'Fhe role played by tlie 
use of words in setting man apait fiom other animal species, and in the 
development of civilization in general, is too obvious to wniinnt special 
mention 

The impoitance of vocabulary in detciiiuiung tlie impiession a pcison 
will make duiing a vocational, social, oi clinical inteiview incuts .ittciition, 
since many intcivicweis, especially when picssed foi time, have little mote 
to go on m the evaluation of then clients' abilities and potentialities 
Schwcsingei (56), in hei paper on the significance of vocabulaiy m the intci- 
view, has discussed this point and contends that the factors detcimining 
the quality and extent of a peison's vocabulaiy include geneial intelligence 

*Rcccivcd 111 the EdiCoiial Ofticc on May 10, 1947. 

*TIie data pi evented m tins paper were collected bj tlic .aiillior wliilc on aclivc 
duty in the U S Navy, Woild War II 
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cliionological age up to adult mental leveH and environment, which in turn 
embraces education, general knowledge, social and cultural background, 
special interests, and special experiences. While tins is probably true in the 
majority of cases, it is likewise true that a seemingly sound vocabulary may 
be used as a compensatory measure in instances where sucli factors as educa¬ 
tion, general intelligence, and environmental opportunities are lacking. In 
this regard, it is conceivable for a person to establish through conscious cHort 
.in apparently strong vocabulary and thus create a favorable initial impression 
while at the same time be lacking in more fundamental attributes. This is 
.an ever-present possibility for which to be alert in the evaluation of an indi¬ 
vidual on the basis of the words he uses alone. 

2. The Measmement of Vocabtilaiy 

It is, of course, impossible to obtain a precise quantification of an indi¬ 
vidual’s vocabulary unless the time-consuming procedure of subjecting that 
individual to the definition of every known word is employed. To meet 
this situation, dependence is placed in sampling techniques, based on the 
theory that characterizes statistical procedures generally. Briefly, this involves 
the selection of a given number of words at random from a standard dic¬ 
tionary on tlie assumption that the individual’s knowledge of these words will 
provide an index of his knowledge of the total number of words from winch 
tlie sample was selected Thus, the vocabulary test of the 1916 Stanfoid 
^ei/isio7i of the liinet Tests (63) is composed of 100 words derived by 
selecting the last word of every sixth column in a dictionary containing ap- 
pioximately 18,000 words, presumably the 18,000 most common words in 
the language. The 42-word vocabulary subtest of the PFechsler-Belleviie 
Adult Intelligence Scale (67) was constructed in a similar manner Both 
represent but single subtests of more extensive batteries and in that regard 
will be discussed in more detail later. 

Tests of vocabulary may, for convenience, be classified first, in terms of 
the type of vocabulary they arc designed to measure, and second, according 
to their method of administration. Under the first classification arc found 
genetal tests, which yield approximations of an individual’s knowledge of 
words generally, and specific tests, which provide estimates of a person’s 
vocabulary as it applies to particular fields. Listed under the second classifi¬ 
cation are oral tests, which are administered verbally and usually individu¬ 
ally, and written tests, which are of the paper-and-pcncil variety and may 
be given individually or to a group, Good examples of general tests which 
are of the oral type arc those found in the Stanford-Binet and Bellevue bat- 
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teries cited above. General tests of the written variety are excinplified m 
the Columbia Vocabulary^ Test and in the f'Ftde Range Vocabulary Test of 
Atwell and Wells, The Knaubei Alt Vocabulaiy Test, which has as its 
purpose the evaluation of an individual’s knowledge of artistic terras, illus¬ 
trates adequately a specific test which is also of the written variety. The 
Michigan Vocabulary Profile Test, which is designed to provide a profile of 
a subject’s vocabulaiy in several fields of information (human relations, com¬ 
merce, goveinment, physical sciences, biological sciences, matliematics, fine 
arts, sports), is an example of eight specific written tests collected together 
and administered as a single examination. 

Judging by their widespread use, present measures of vocabulary appear 
to have met with general acceptance on the part of those employing such 
clinical tools The choice of the type of test used is in most cases doubtless 
dependent upon the needs and particular bent of the examiner. Although 
few data arc available regarding the validity of die various types of tests, one 
investigation in particular may be cited. Kelley (33), in an experimental 
study of various tcchniquci for testing word meanings, considered the mul¬ 
tiple-choice, "samc-oppositc-ncithcr," matching, and multiplc-choice-scntcncc 
varieties, and found that the same-oppositc-ncithcr test and the miiltiplc-choicc- 
sentence test were slightly lower m validity than the otheis. The matching 
and multiple-choicc tests were found to be tlic best techniques and were of 
approximately equal validity as methods of measuring the word meaning 
knowledge of children. 

An outspoken critic of certain mcasuics of vocabulary m use today, specifi¬ 
cally the type found in the Teirnan-A'Ieuill Revision of the Biuet (65), is 
Kent (34), who contends that a sample of words selected by rule from a 
dictionary is not adequate to justify the estimation of an individual’s entire 
vocabulary, and that the plan of having the words oially defined by the sub¬ 
ject IS open to serious objection Instead, she advocates the use of the 
multiple-choice tvpe if vocabulary tests arc to be used in examinations oi 
general intelligence at all. 

Fembeig (18) cautions that the method of selecting words at random 
for a vocabulary list with the purpose of determining intellectual levels will 
not be so valuable as a method wliicli would include the study of each word 
m relation to its histoiy and popular conception in the several geographical 
divisions and sociological groupings of the country. 
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3 Vocfibulfliy Tats in Psychometnc Piocedines 
Today, as they have in the past, tests of vocabulary occupy piomincnt 
places 111 vaiious batteiies of tests desij^ned to measure general intelligence 
An eatly e-vamplc is found in the 1916 Sitinfoid Revision of ike Binei Testi 
(63), which contained a vocabulary test of 100 words divided into two lists 
of 50 words each. In most instances, it was recommended that the entire 
100 words be admiiiisteied, however, m cases where it was necessary to con¬ 
serve time, It was peimissible to employ but one list and multiply tlie score 
hy two Louden (39) compnicd the performance of subjects on these two 
lists and found that last I was decidedly easier than List II at the lower 
intellectual levels, approximately equal to List II at the 14-year level, and 
more difficult than List II at the two adult levels. In view of this dis- 
cicpaiicy, she rccoinmcndcd the use of the combined lists on which the 
Stanford standaidization wns based Peatman and Peatman (49) used 
642 subjects in compaiing the two lists and report that in about one case 
m five, a subject’s total vocabulary scoic would have been in ciror if 
estimated from the results of only one of the lists Although there was 
little difterencc between the two lists m so far as validity wns concerned, 
the left list (List I) was found to be the more reliable, j.C4, the scoies fiom 
this list deviated less fiom the expected score, on the whole, than did those 
obtained on the light list (List II) The authors conclude that it is always 
preferable, wlicncvc; possible, to adininistci the complete Binet test, rather 
than placing entire dependence oil the vocabulary test alone 

Fcmbcrg (18, 19), in two papeis, has noted the improper placement of 
certain words in these vocabulary woid-lists m so fai ns difficulty is con¬ 
cerned, and contends that this is piobably due to insufficient standardisation 
In the Teiman-HIeiriU Revision of the Binet (65), which appeared in 
1937, the vocabulary test found in Form L of that examination compiises 
45 words selected from the two lists of 50 woids each of the 1916 Revision, 
Thirty-foui of these woids weic taken from List I and 11 from List II of the 
carliei revision Subsequent rescaich pointed to the fact that the two tests 
did not yield exactly comparable results. Atwell (4) administered the 100 
words constituting the vocabulaiy test of the 1916 Revision to 100 subjects 
and fiom these paitialed out the 45 woids comprising the vocabulaiy test 
of the 1937 Revision The correlation between the two tests wns .86 The 
mental age lating fiom the vocabulaiy test of the 1937 Revision was in¬ 
variably higher than tlint obtained fiom the 1916 Revision. The avezage 
mental age derived from the 1916 test was 14 0 and the avciage mental age 
from the 1937 test was 17 4, while the average of the diffeiences in mental 
age latings was 3 81 years 
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TIic vocabiilaiy subtest of the JFechshi-IieUcvuc Adult hitelhgencc Scale 
(67), while relegated to the status of an altcinatc test in the entire scale, 
IS ncvcitheless considered bj' Wcchsler to be a valid index of general intelli¬ 
gence in Itself. He admits, however, that the 42 woids compiisiiig the test 
probably aie not placed m the exact older of difficulty Rapaport (52) has 
also noted this, and as the lesiilt of his experiences with the test has classified 
the woids into four degrees m so fai as difficultv is concerned. Since much 
of the data to be presented in this papet have icfcrencc to this test, fiirthei 
discussion of it will he held in abeyance and consideration will be given 
It in subsequent subsections 

While admitting a frank dislike of tests calling foi the definition of words, 
Kent (35), in hei "emergency” baticiy of onc-nunutc tests, includes a 
‘‘definitions” subtest, which includes three lists of woids, grouped as nouns, 
adjectives, and veibs Mention is made of this test because of its widcspicnd 
use during Woild Wai II as a screening instrument in the selection of 
militaiv personnel. 

4 P'ocabuhiy and Gcneial Intelligence 

With few exceptions, thcic is gcnctal agiccmcnl that tests of vocabulary 
piovide leliable indices of general intelligence, even wlien employed indc 
pendently foi this iiiiipose An enthusiastic advocate of the use of vocabulary 
tests is Aimstrong, who speaks of the Stanford-Binct vocabulary test as "a 
divining lod of intellect particularly sensitive to intelligence and individual 
differences. ” (3, p 272) Regarding Ins 1916 Revision of the Binet tests, 

Ternian (63) contends that the vocabulary test has a highci value by far 
than any othci single test of the scale A similai contention is made with 
reference to the 1937 Revision (65, p. 302) . 

We liave found the vocaluilaiy test to be the iiiobt vnliinblc single 
test in tlic scale. Its inleiest value is high, il presents n familiar task 
to the subject, and the fact that it begins with woids in common use 
and incicnscs rapidly in difliciilty gives tlie cxauiincr n rapid smvey 
method of estimating the subject's ability. 

Weclislci (67) also consideis the size of a man’s vocabulaiy to be an 
excellent measuie of his general intelligence and believes that apart from 
Its value as a measuie of intelligence, the vocabulaiy test is desiiable be¬ 
cause of Its qualitative possibilities 

Subsequent research has tended to substantiate these opinions Wciscnburg, 
Roc, and McBride (69) found vocabulaiy tests well suited for work with 
.idults and icporls substantial positive coiiclations between vocabulary and 
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intelligence test latmgs Ehvood (17) likewise indicates a high corielation 
between mental age and vocabiilaiy score on the 1937 Revision of the Binct. 
Spache (62) found that mental ages dciived fiom this test may be picdictcd 
with a fair degree of accuracy by the mental ages obtained fiom the vocabu¬ 
lary section 

Because they are relatively inoffensive to the majoiity of peisons, and be¬ 
cause of the compaiativc ease with which they can be administered, tests of 
vocabulary have been employed in selection procedures in military settings 
As eaily as 1941, Atwell, Bioombcig, and Wells (5) lepoit the use of a 
vocabulary test as one of a battery employed in mental testing at an Aimy 
induction center Bobbitt and Newman (10) mention the use of a vocabu¬ 
lary test for examining superioi adults in connection witli the psychological 
progiam at the United States Coast Guaid Academy, while Felix, Camcion, 
Bobbitt, and Newman (20) cite the use of a vocabulary test in connection 
with the examination of Coast Guaid cadets. Lcwmslci (37) lefers to 
the vocabulary test of the 1937 Stanfoid-Blnet as a possible independent 
measuie of mental ability in the examination of naval personnel 

Because tests of vocabulary are through necessity stiongly dependent on 
language function, it is to be expected that pcitincnt investigations would 
be conducted on the effects of foreign language on such tests Mead (45) 
examined 43 Italian children with the 1916 Stairfoid Revision and found 
that when the level obtained on the vocabiihuy test was compared with the 
level attained on the whole scale, the mean diftcicncc in fnvoi of the 
whole scale lating was 28 months. Jones (32) administered List I of the 
same test to 552 children in a foreign industrial community and found that 
of the mixed foreign group (excluding American and Jewish cases), only 
8.5 pci cent attained the expected scoic for thcii ages or better She 
concluded that extreme care must be taken in the evaluation of vocabulary 
mental age scores of children of foreign parentage and that gioss injustices 
may be done by classifying them on the basis of vocabulary scores alone. 
Oberliii (48) also warns that the vocabulary scores of children iiaving 
parents who speak a foreign language may not be used as accurate indices 
of innate intelligence. With icgaid to his 1916 Revision, Tcnrian (63) 
admits that the vocabulary test may not be reliable in the examination of 
children whose home language is not English, In a latei paper, Teinian 
(64) states that among children from Portuguese and Italian homes wheie 
a foreign language is spoken, the vocabulaiy level is for the first two or 
tlrrce years of school life considerably below the median for American chil¬ 
dren of the same mental age, this difference, however, almost totally dis¬ 
appears by the time the child has attained the mental age of 12 years. 
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Sex diffcrciKCis do not seem to pl.iy ,i majoi role in success on vocabulary 
tests, although then influence has been suggested GansI (21), for example, 
admimstcied a sciUcnce-type multiple-choice vocabulaiy test to 1,041 pupils 
in grades thiec thioiigh eight, anti found that between the ages of eight and 
14, hoys weic slightly superioi to girls in vocabulaiy ability, and tli.it the dif- 
tcrcnce, although not icliable, was fairly consistent Fcinbcig (19), in his studj 
of the individual woids of the 1916 Stanfoid vocabulaiy test, lias indicated 
that the collect definition of the word "nicllovv" is influenced by tlie cluono- 
logical age of the individual and by the sex to wliicii tlic individual belongs. 

Detcimination of the eftect of socio-economic status on vocabul.ny was the 
liuiposc of the study conducted by Cuff (16), who lepoits a positive lela 
tionship between social status and vocabulaiy, although this iclationsliip is 
admittedly slight in view of the low positive couelations (.30, .29, .32) 
obtained between social status and five-, ten*, and fiftccn-minutc vocabulaiy 
tests 


5. I'oLflbulaty atul Mental Delcuotaiioii 

The measurement of vocabulaiy has been fuiulamental to the construc¬ 
tion of measutes of mental detenoration, since, ns compared witli otlici 
funcLions, vocabulaij' has been noted to be relatively iinaftcctcd by dcterioia- 
tive pioccsses Tests of mental impairment are tlius gencinlly found to 
be based on the picnnsc tliat the estimation of .i patient’s vocabulaiy will 
provide a ianly valid index of his oiigiiia) intellectual level and tli.^t tlie 
degiee of deterioration may be appioximatcd by comparing his performance 
on othci tests (which are sensitive to the dctcrioiative process) with this 
level lienee, the test devised by Babcock (6) is dependent upon a voebu- 
laiy test in determining the picdctcrioraiivc mental level and suhsequcntlv 
the amount of impairment. The Shipley-llaitfoid Retreat Stale (59, 60), is, 
constiuctcd on tlie tenets that (a) the vocabulaiy level of the early dctcii- 
orating patient is aftected relatively slightly, and (b) Ins ability to see ab- 
stiact iclationships declines r.ipidly A multiplc-choice papei-and-pcncil 
vocabulaiy test is employed in this scale togetlicr with a test of conccplii.il 
thinking The llniit-AIniiiesota Teil fat Oigaitit Iliain Damage (27, 28. 
29) utilizes the 1937 Stanfoul-Binct vocabulaiy test in detcimmmg the 
patient’s original ment.al level 

Numerous studies have been published on the value of specific tests of 
deterioiation, and while it is not the purpose of this paper to discuss tiu 
mciits and limitations of individual tests, the invcstigntionb and opinions con¬ 
cerning the validity of the principle on which the tests are based—that of 
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the lelative unsuspectability of vocabulary to impaiiment—arc worthy of note 

Schafei and Rapaport (55) considei vocabulary to be a ‘‘sturdy item” 
ivJiich is generally above the general run of scores m cases with serious 
pathology, although they admit recognizing the fact that it is also subject 
to iinpairment Rapaport (52) contends that vocabulary is usually most 
lesistent to impaiiment, and thus considers scattei on tlic Wechsler-Bellevue 
scale fiom the standpoint of deviation of subtest scores fiom the vocabulary 
level Regarding the same test, Reichard and Schafer (53) believe that since 
vocabulary has been found to stand up best of all items in cases of detciiora- 
tion, the vocabulary score ts helpful in estimating the original endowment of 
the subject and in detecting impairment in other functions Cleveland and 
JDysinger (15) observed fairly consistent scores on the vocabulary siibtest 
of the Bellevue scale in a group of 20 institutionalized senile patients ranging 
in age from 64 to 83. Wcchslcr (66) includes vocabulary among the tests 
in which loss is least marked in old age PIcbb (26) points out that vocabu¬ 
lary IS retained neaily at a normal level in deterioration (although not 
completely unaffected) and thus may be used as an index of level of past 
development Upon examination of 20 individuals between the ages of 55 
and 93 with respect to mental efficiency, Beeson concludes that "of all the 
more impoitant functions, the old people aic best by far in vocabulary’* (7, 
p 232) 

Investigations and opinions of a negative natuic aic likewise to be found 
Landis (36) holds that tests of dctcrioi/ition which rely upon vocabulary 
as an index of original endowment arc imperfect indicators of degree of 
deterioration. Capps (13) used seven diftcient types of vocabulary tests in 
the examination of 80 cases of "idiopathic’* epilepsy and 20 normal indi¬ 
viduals, and found that mental deterioration in epilepsy involves a general 
impaiimcnt of vocabulaiy functioning Xhis finding was held to be in con¬ 
trast to the previously accepted belief that vocabulaiy lends to remain rela¬ 
tively unchanged by detcuoration. Shakow, Dolkart, and Goldman (58) 
compared two groups of aged psychotic patients with noimal subjects and 
found vocabulary performance considerably disturbed in both psychotic groups 
beyond what would be expected from age alone Yacorzynski (71), speaking 
of the Babcock test, believes that since that test makes use of only the end 
result In the definition of words, the observation that vocabulary remains un¬ 
affected by geiieial deterioiation is superficial one, and explains the apparent 
stability of vocabulary in the deteriorated individual m terms of easier 
methods being left to the organism in reacliing the same end lesult even if 
the more difficult solutions arc no longer available 
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6 Vocabnlmy and VsytJiopathology 

I he htejature is rich m infoimativc iiivcstigalions on the effects of men¬ 
tal pathology on peifoimance on various vocabulary tests This field is 
partlculaily important, since if functional consistencies can be determined, 
It IS possible for psychological tests to be of assistance not only in psychiatric 
differential diagnosis, but in ccitain cases aid m determining piognoscs as 
well. 

Jastalc (30) holds that the vocabulaiy test of the 1916 Stanford-Bmet 
gives the most accuiate picture of native intelligence in the majority of cases 
suftciing fiom mental disoidcis, and contends tliat the vocabul.iry test meas¬ 
ures the level of ideational abstiactlons. Rabin (51) leports that the high¬ 
est coi relations between vocabulary and gcncial intelligence me found among 
nonpsychoLics and the lowest among psychoncurotics Pic fuithcr fmind that 
all psychopathological gioups showed a gieatci IQ disciepancy (in favor of 
the vocabulaiy) than did the nonpsychotics Penrose (50) indicates that 
high vocabulary scores are charactciistic of tlic psychomctiic piofilcs found 
m psycliosis and femininity, which show a certain supcificial resemblance to 
one another 

Roc and Shakow (54) compaied the pcrfoimancc of 827 state hos¬ 
pital patients (with vaiying diagnoses) on the 1916 Stanfoid-Binct test with 
that of noimal subjects, and found that in all groups there was a disciepaiicy 
between vocabulary and othci scores in favor of the foimcr Among psy- 
chotics, this discrepancy was greatest m the schizophicnic In examining 
gioups of schi'zophienics, adult delinquents, and normal subjects, Altman 
and Shakow (1) found that the pciformancc of schizophrenics on the 
vocabulary test of the 1916 Stanford-Binct was relatively better than that 
of the other groups when compaied witii pcrfoimancc on tiui rest of the test. 
I'liey suggest that a vocabulary test, scpaiatoly standaidi/cd, might yield a 
bettei estimate of mental level than the complete Stanford-Binct test m less 
cooperative patients, since it receives relatively gicatei attention and effort 
Magaret (41) reports that vocabulaiy is one of the subtests of the Wechslcr- 
Bellevue scale which differentiated between schizopluemcs and noiipsycliotics, 
and between paictits and nonpsyJiotics Using the same test, Alagarct and 
Wiight (42), in an investigation of the compaiativc psycliomctric per- 
foimance of mental detectives, hospitalized schizophrenics, and contiol sub¬ 
jects, found that, as compared to their peifoiniancc on the scale as a whole, 
tile performance of tlie schizophieiiics and adult morons on the vocabulaiy 
test was superior In a study of 200 psychotics (scluzophiciucs and oiganic 
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cases) and 100 subnonnah, Malamucl and Palinei (44), using ibe short 
form of the Stanfoid-Bmet scale, found the vocabulary measuic positively 
related to all measiucs of scatter in the two psvchotjc gioups but not ;n 
tile subnormal groups, and suggest that some systematic factor may operate 
among the psychotic patients which is not present among the subnormals 
Rapaport (52) states that vocabulaiy is "profoundly iinpaiied” in neuras¬ 
thenics, psychotic depressives, and deteiiorated schizopbienics, and tliat the 
highest vocabulary averages are found in paranoid conditions, ovci-ideational 
preschizopluenics, and the obsessive-compulsives 

Weehsier, Halpcrn, and Jaios (68), in their investigation of insulin-treated 
schizophrenics, found that tests such as the vocabulary test shorvetl little 
discriminating value as measures of change in the mental state of the patient 
before and after treatment Jastak (31), using the 1916 Stanfoid-13met 
vocabulary test, likewise found vocabulary to be relatively stable among 
psychotics who w^ic tested bcfoie and aftci insulin shock therapy, and be¬ 
lieves that the vocabulaiy quotients approximate best tlic true level of the 
patient’s intellect 

GUnville (23), in Ins study of the psycliometiic performance of Indus- 
tnal school boys, repoits that for the group as a whole, there was no statis¬ 
tically significant differences between vocabulaiy and Stanford-Binel quo¬ 
tients. Bijou (9), investigating the psychometue similarities between habit¬ 
ual criminals and psycbotics, found that recidivists’ psychometric patterns 
characteristically included a high vocabulaiy IQ and that the habitual adult 
delinquents were psychomctrically similai to the psychotics 

Benton and Howell (8) discuss the use of the vocabulaiy test of the Ship- 
ley-Hartford scale in providing a paitial index of the pie-traumatic intellec¬ 
tual level of a patient with a post-ti,iumatic peisonahty disorder. Hebb (25) 
cites the case of a woman with incomplete removal of a laigc bilateral frontal 
glioblastoma, who retained a Superior Adult II vocabulary on the Stanford- 
Biiicl scale, although her memoiy foi leccnt events was grossly affected. In 
a later paper, Hebb (26) contends that vocabulary is depressed by birth 
injury, but that it is not seriously affected by injuiy occurring at maturity, 
except in the case of aphasia. 

Among .1 group of 53 mentally retarded subjects, Bradway (11) found 
that their average word meaning age (derived fiom the New Stanford 
Achievement Test) exceeded the mean mental age by nearly two vears. She 
admits, however, that change factors might have been operating to pioducc 
this superiority in vocabulaiy. Louden (40) compared the peifoimance 
on tile 1916 Stanford-Binet vocabulary test of a group of dull subjects and 
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.1 K’O'-iP of biiglit subjects, nintchccl with respect Ui sc\ and mciUnl age 
Despite the gieatei chronological age of the dull gioup, the bright grovip 
was found to exccll in vocahulaiy pcifoim.uicc whether measured by langc 
of scores, median scores, or mean scores. 

Analyzing the pcifoiinance on the Wechslcr-lJcllcvue scale of 371 native, 
white, male narcotic duig addicts with a matched gioup of hospital attend¬ 
ants, l^iown anil Partington (12) found that the addict group was slightly 
siipenoi to the attendants with regard to vocabulaiy, although their reported 
education was lowei This diffeience is explained in terms of the more 
diveisified lives led by the addicts. 

IJ 'I'liE PrI'SENI’ Investigation 
1 Purpose 

The piimary pmpose of the present study is the investigation of the sig* 
nificancc of vocabulary fiom a psychomctiic standpoint. Specifically, the 
data will have reference to the relationship between vocahul.iry, ns mcasuied 
by a stanclaidizcd vocabulary test, and such vatiablcs as. age, education, and 
intelligence as determined by both vcihal and performance types of examina¬ 
tions. An additional aim is tlie establishing of tables trom which intellectual 
levels can be predicted from vocabulary scores by means of regression equa¬ 
tions To ascertain the relationship between vcibal and performance mens- 
iiies of intelligence as well as the coi relation between tlicsc measures .md age 
and education is an incidental object of this study. 

2 Subjects 

The subjects used in this research were 1,000 white males best described 
as constituting a heterogeneous group similar to that which might be expected 
from a landom sample of the native, white, male population of the United 
States. Using the tcim ''normal” to dcsciibc these individuals is subject to 
the s.une qualifications as when this Iciin is employed to designate a landom 
sample of peisons taken from the general population Thus, the present gioup 
contained subjects evidencing mild psychiatiic distuibanccs as well as indi¬ 
viduals deviating both positively and negatively from what is st.-itistically 
considered ‘‘avciage” intelligence. 

The age range of tlie subjects was fiom 17 to 62 years, with a mean clirono- 
logical age of 25 07 years, cr = 7 02 Their education ranged from no school¬ 
ing whatsoever to two yeais of collegiate giaduatc study The median scliool 
grade completed was the ninth. 



258 


JOURNAL OF GENETIC PSYCHOLOGY 


Uncontrolled factois with regaid to the selection of subjects included 
nationality of descent, geogiaphical aieas of birth and development, and socio¬ 
economic status. It IS felt, howevei, that no significant erior has been intro¬ 
duced by these imcontrollcd conditions 

3 Technique 

In conjunction with psychological examination, each subject was tested 
With the complete Wechdei-Bellevue Adult Intelligence Scale (67), includ¬ 
ing the vocabulary subtest The Bellevue scale, especially designed for use 
with adults, is composed of a veibal test, containing five subtests (Intorma- 
tion, Compiehension, Aiithmctical Reasoning, Digit Span, Similauties), and 
a pcrfoimancc test, likewise containing live subtests (Pictuie Completion, 
Pictuic Arrangement, Object Assembly, Block Design, Digit-Symbol). Raw 
scores obtained fiom each subtest are transposed into standaid or "weighted” 
scores, so that compaiison of performance on the various tests is possible 
From each scale may bo deiivcd a vcibal IQ and a pcrfoimancc IQ, togethei 
vvitii n total scale IQ which is dependent on function on both parts of the 
scale. While it is climcally useful to considei both verbal and performance 
scores, the usual pioccduic is to place dependence on the total scale IQ in 
final evaluation of an individual’s mental status 

The vocabulary subtest occupies a position as an alternate test m the 
entire scale, and when used along with the othei 10 subtests is not con¬ 
sidered in calculating the final score fioin which 1Q*% are derived. It is only 
when used as a substitute for one of the leguUr subtests that the vocabulaiy 
score contnbutes to the final scoic In the piesent investigation, the vocab¬ 
ulary test was presented as a supplementaly test and therefore did not con¬ 
tribute to the derivation of obtained intelligence quotients The 42 words 


TABLE A 

The Weciisler-Bkllevul Voc«\bolary SunrEsr 


1 

Apple 

15 

Fable 

29 

Catacomb 

2 

Donkey 

16 

Brim 

30 

Spangle 

3 

Join 

17 

Guillotine 

31 

EspioOiige 

4, 

Diamond 

18 

PUiial 

32 

Imminent 

5 

Nuisance 

19 

becludc 

33 

Mantis 

6 

Fur 

20 

Nitroglycerine 

34 

Ilni ikii 1 

7 

Cusliion 

21 

btan/a 

35 

Clialtcl 

S 

Shilling 

22 

Microscope 

36 

Dilatoiy 

9 

Gamble 

23 

Vesper 

37. 

Atnanueiisis 

10 

Bacon 

2+ 

Belfry 

38 

Fioscivie 

11 

Nail 

25. 

Recede 

39 

Moiety 

12 

Cedar 

2b 

AiTliction 

40, 

Aseptic 

13 

Tint 

21 

Pewter 

41 

Flout 

14 

Armory 

28 

Ballast 

42 

Tiadiice 
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comprising the vocabulaiy test me presented In the .iccompaiiying list ('rablc 
il) They wcie adinimsteicd in the ordci listed and intcrpicted anti scored 
accoiding to the procedure suggested by Wcclisler (67) 

4 Results 

rt. Dtsti ibniion of intelligenLC Analysis of total sciile /(?'s reveals a 
range from 46 to 140, with a mean of 98.50. The median and mode were 
100 and 99 lespectivclyj and the standard deviation of the distribution was 
17 01 On the vcibal scale, the mean was 98 33, the median 99, and the 
mode 101 The lange of verbal scale IQ's was from 50 to 138, and the 
standard-deviation 16.45 Peiforniance scale IQ's ranged from 37 to 143, 
with a mean and standaid deviation of 98 5+ and 16 81 icspectivcly The 
median was 101 and the mode 106. It will be noted that the mc.ins of all 
thiec scales are not dissimdai and that the standaid deviations approximate 
one another Also, tlicrc is little diffcicncc among the llirec measures of 
cential tendency. The greatest discrepancy was between the pcrfoimance 
mean and modal IQ's, which amounted to appioxim.ucly 6 5 points 

The diffciencc of ,17 between the mean total scale JQ and the mean vcibal 
scale IQ has a standard cnor of .748 and a critical ratio of 227 The 
difference between the mean total 8c.ile and mean performance scale IQ’s was 
04, with a standard eiror of .756 and a critical ratio of 053 Between the 
mean veibal scale and mean pcifonnancc scale IQ's the diffeiencc was 21 
This difference has a standaid error of .74+ and a ciitical ratio of ,282. 
It will be noted that all of these diftercnccb arc extremely small and statisti¬ 
cally unicliable when judged by then standaid ciiois and cuticnl latios 
In 502 cases the pcrfoimance IQ exceeded the verbal IQ, and in 463 cases 
the leveisc was true Verbal and perfoimancc IQ's wcie identical in 35 
instances. 

In Figine 1 is depicted the distiibxition of tot.d scale, verbal scale, and 
pcifonnancc scale IQ's obtained by tlic 1,000 subjects used in this investiga¬ 
tion It will be obscived that these frequency distiibutioiib follow the same 
pattern, and that they approximate a normal cuivc The distributions aic 
not unlike the one found by Wechsler (67) to chaiactciiKc the performance 
on the total scale of 1,508 subjects langing in age fiom 10 to 60 

In Table 1 is found the distiibution of total sc,ilc IQ's according to clini¬ 
cal classification Grouped accoiding to Wccbslci’s catcgoiies, 43.4 pei cent 
of the subjects are classified as having average intelligence, with an approxi¬ 
mately equal percentage (17 0 and 17 6 lespectively) being found at the 
bright noimal and dull normal levels. Classified as supeiior are 6 4 pci 
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PIGIIRE 1 

FllEQUIiNCY DiSTMDUIION OF ToIA! SCALC, VtRDAI SCAI E, AND Pi'RroRMANCB ScALP /Q’s 


TABLE 1 

Frequency DisTRinurtou or Tor\i, Scale IQ’t According to Chnical Ct assification 


Clnssiflciitioii 

IQ limits 

N 

Pei cent 

Cumulative 
per cent 

Very siiperioi 

128 4- 

26 

2 6 

2 6 

Superior 

120-127 

6+ 

64 

9 0 

Bright normal 

111-119 

170 

170 

26 0 

Average 

91-110 

43+ 

+3 4 

69 4 

Dull normal 

80- 90 

176 

17 6 

87 0 

Borderline 

66- 79 

89 

8 9 

9S 9 

Mentally defective 

- 66 

41 

4 1 

100 0 


cent, while 8 9 per cent are consideicd borderline defective At the extreme 
ends of the scale, 2 6 per cent arc found to be of very siiperioi intelligence 
and 4 1 pei cent aie rcg.arded as mentally deficient. 

b hitej-scale lelationshtps. Comparison of tlie relationships existing 
among the total, verbal, and peifoimance scales of the llellevuc test is ot 
value, since the adequate sample of subjects used in this investigation should 
Yield valid indices regarding the intcicoriclation of functions piesiiniably 
sampled by these tests. The similaiities among the various measuies of ecu- 
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tral tendency and v.u lability have been dealt with picvioiislv, liencc, the 
present section will be devoted to the degiec of coiiclation existing among 
them rile coefficients to be reported aie all ;’s icsulting from application 
of the Peaison Product-Moment mctliod of correlation 

The coefficient of coiiclation between the total and verbal scale IQ's, is 
.922, SE = 005, anti repiesents the highest degree of relationship found 
among the three scales. It is obviously a sigiiificaiulv Ingh positive correlation 
and compaics favoiably with the > of 90± 007 reported by Wccbslcr (67) 
to exist between JQ'<i obtained on these scales A coefficient of 912, SE ■= 
005 was found between the total and pcifoimance scales Ilete again 
IS lepiesented a higli degree of relationship, and again this coLfficient is 
similai to that of 88d:.008 leported bv Wechslcr The lowest degicc of 
correlation was between the verbal and pci forniancc scales. Tlic obtained 
coefficient of 725, SE = 015 ncvcithclcss icpicscnts a positive iclationship 
and IS only slightly higher than the coefficient of .71±018 reported by 
Wccbslcr It IS considciably higher, howcvci, than the coefficient of 34 
found by Andeison ct al (2), between these scales upon compaiiiig tlie 
performance of college freshmen (women) selected fiom tlie upper levels 
of intelligence. This coefficient is cxticmcly small and is explained in tcims 
of tire homogeneity of the gioup As such, it can haidly be considered ns 
icpresentative of the relationship actually existing between the scales 
The data presented indicate that high positive relationships exist between 
the verbal and performance scales and the IQ\ obtained from lUlministintion 
of the total scale The coefficients must be intciprcted in teims of the func¬ 
tions sampled by these tests and also with tlic fact in mind that the magnitude 
of total scale IQ'% is dependent upon pciform.ince on botli the verb<il and 
peifoiniance scales The coefficients between the verbal and pcrfoimance 
scales and the total scale arc as high as one would reasonably expect from 
con elation of two independent tests of intelligence, and the con elation be¬ 
tween the verbal and performance scales is as gicat as one might nnlicipate 
in correlating a strictly verbal measure with a performance scale. The 
impoitant fact is that the present findings substantiate the contention that 
the same trait oi ability undcilies success on both verbal and pcifoimance 
paits of the Bellevue scale. 

c lulclhgeuce and age. In Table 2 is shown tlic mean total scale 7Q's 
and standard deviations at the various age levels. It will be observed that 
no pronounced differences exist among the means, and that with one excep¬ 
tion, all are within the noimal range The exception is found m tlie 36- 
year gioup, where the mean of 111.66 is sliglitiy above the avciagc category 
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lABLE 2 

Mfan Total Scai k /0’3 at Various Ciiromoiolical Ages 


Age N Mean W 


17 

34 

96 3S 

18 

89 

92 44 

19 

109 

94 56 

20 

100 

99 00 

21 

70 

97 00 

22 

73 

100 74 

23 

72 

96 61 

24 

45 

99 45 

25 

36 

97 03 

26 

49 

102 59 

27 

29 

99 03 

28 

24 

103 42 

29 

29 

101 10 

30 

25 

too SO 

31 

24 

100 50 

32 

25 

99 00 

33 

IS 

96 6t 

34 

22 

105 50 

35 

23 

94 74 

36 

IS 

111 66 

37 

25 

101 80 

38 

19 

103 $3 

39 

7 

98 29 

40-44 

23 

10017 

+5-49 

10 

104 90 

50-62 

5 

104 40 


15 10 
18 20 

18 40 
1S15 
18 20 
1405 

16 55 

16 55 

17 80 

15 95 

19 05 

16 05 
1520 

14 70 

15 55 

17 50 
17 30 

15 15 

16 50 
9 10 

12 65 
1585 
12 86 
1465 

17 46 
1305 


This IS doubtless the result of a sampling anomaly, since among the indi¬ 
viduals compiising this gioup were some with exceptionally high intelligence 
quotients. Thus, there is no icason to assume that superioi intelligence 
charactciizes individuals in the 36-ycar age biacket gcneially The irregu¬ 
larities among the means aie not uniform and those variations that do 
exist undoubtedly lepicsent artifacts rather than true diftcrcnces Essen¬ 
tially, the distiibution indicates that no marked differences in mean intellectual 
status can be discerned at the vaiious age levels, and that no uniform ad¬ 
vance or decline of intelligence quotients can be obscived as flic age factoi 
incicases 

The coefficient of coirelation between the total scale IQ'% and cluoiio- 
logical age is 131, SE = 031, indicating that no lelationship exists between 
age .ind intelligence quotients obtained on the Bellevue total scale This 
finding is somewhat at variance with the corielations reported in previous 
investigations Hams and Sbakow (24), using the 1916 Revision of the 
Hinct, found a correlation of —.29 between chionological and mental ages 
among normal subjects Employmg the same test, Weisenburg, Roc, and 
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McBride (69) leport a couelation of —I8± 13 between these variables 
Miles and Miles (46) found a coirclntioii of 80± 023 between age and 
intelligence among individuals innguig in age from 7 to 17, and a coefficient 

—•50± 02 among individuals ranging m age from 20 to 95. The above 
findings must be inteipicted in terms of the tests used and the degicc to 
which these tests take the age factni into account. Examinations siicli as 
tile Stanfoid-Binet use 15 or 16 as the chionological age foi adults in 
the deiivation of intelligence quotients and such a procedure obviously does 
not compensate for the normal, gradual decline of mental efficiency with age. 
Thus, older individuals or penalized in so far as intelligence quotient is 
conceincd, and it is to be expected that a negative coiiclation will exist 
between age and intelligence quotient wlien such a tcclinique is employed 
The Bellevue scales, on the othei hand, lake into account this change in 
mental efficiency with advancing age, and thus IQ's remain iclatively stable 
regaidless of clnonological age. Hence, a coirclntion approaching unity 
might be anticipated between chionological age and intelligence quotients 
derived from the Bellevue test 

Coirclations of similar magnitude aic found between age and the verbal 
and perfoimancc scales A coefficient of .113, SE =*» 031 exists between 
chronological age and the verbal scale, and between the performance scale 
and age a coefficient of 126, SE =* .031 was found Both tliese coefficients 
arc subject to the same inteipictations as is the coirelation found between age 
and the total scale. 

(1. Intelligeme and education The mean total scale IQ’s at the various 
educational levels arc picsentcd in Tabic 3. It is obvious from this tabic 

TABLE 3 

Mcan Torn ScAic /0’3 at Various Euucationai Li'viis 


School ginJc 


completed 

N 

Mean 10 

ff 

0-3 

21 

78 95 

1445 

+ 

19 

78 26 

20 05 

5 

36 

80 91 

14 75 

6 

54 

85 41 

16 00 

7 

90 

88 17 

13 60 

8 

?01 

94 02 

14 40 

9 

133 

98 04 

14 45 

10 

132 

103 38 

13 30 

11 

86 

103 99 

14 60 

12 

178 

109 44 

12 70 

13 

IS 

113 on 

13 05 

14 

16 

ns 93 

9,05 

15 

7 

118 29 

6 23 

16+ 

12 

119 08 

10 49 
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that a positive iclationslup exists between educational attainment and intelli¬ 
gence as mcasuicd by the total scale, and tliat as education incieascs, so 
does the magnitude of tlic total scale IQ's. 

The coefficient of correlation between education and the total scale /Q’s 
js 561, 5/2 = 022. Between education and the vcibal scale the coefficient 
is 610, SE = .020, while a coirelation o£ .440, SE = .025 exists between 
education and the peifounance scale Fiom these data may be concluded 
that the relationship between educational level and tlic verbal scale is gicatcr 
than between education and the performance scale or the veibal and per- 
foimancc scales combined. While both aic measures of innate intelligence, 
It is piobabie that the functions sampled by the verbal tests aie more 
sensitive to the effects of formal education than are those sampled by the 
peifounance tests 

In a previous investigation, Wcisenburg, Roe, and McBiide (69) ob¬ 
tained a coiielation of .62ci:.08 between education and intelligence as 
measured by the 1916 Revision of the Binct This coefficient is approxi¬ 
mately the same as was obtained in the present study between education 
and the verbal scale, and is undeistandable m view of the similarity of func¬ 
tions tapped by these tests. In the interpretation of all conelntions between 
education and intelligence, stress should be placed on the fact that dull 
individuals tend to drop out of school while blight subjects tend to continue 
on, and this in itself would account for a positive iclationship between tlic 
two Tins IS a more icasonable explanation of the relationship than would 
be one stressing the cftects of formal education m influencing the develop¬ 
ment and ultimate degree of intelligence. 

e. Drstiibulion of vocabiilaiy scoies Like all subtests of the Bellevue 
scale, tile raw scoies obtained on the vocabulary test are concerted into 
standard scoies when used in the derivation of intelligence quotients In 
this investigation, howcvei, only the actual number of words correctly 
dcliiied will be considered, and this nunnber will constitute the vocabulaiy 
scoie. While half credits were given in scoring the definition of individual 
words as suggested bv Wcchsici, only whole numbeis weie employee! in 
the final vocabulary score. Final vocabuUiy scoies ending in half cicdits 
were considered in teiins of the next whole number, eg, J6^ = 17, 
23, etc. 

The range of vocabulary scores was from 6 to 40, with a mean and 
median of 20 84 and 21 respectively. The standard deviation of the dis¬ 
tribution was 6.96 and the modal score 18. In Figure 2 is shown the distri¬ 
bution of vocabulaiy scores obtained by the 1,000 subjects employed in this 
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Vbcabulaiy Score 

* FIGURE 2 

FREQutNCY UmRinvTiON or Votaduiary Scores 

study It will be seen that the histoKiain picscnts scvcial irrcgulaiitics, 
although Its geneial shape is that of a cuivc of normal clistiihiition The 
irrcgulaiities may be attributed in part to the possibility of the words not 
being listed and hence not picsented in the exact oidcr of difficulty—a fact 
whicli lias been noted in a pievious section of this papei 

f f'ocabiilaiy and mtelliffence. In Figinc 3 is shown the relationship 
between the vocabulaiy scoies and Intelligence as mcasiiicd by the total scale 
This line giaph evidences a giadiial but steady use in the niiinhcr of words 
coriectly defined with mtieasing intelligence, and points to a definite 
positive lelationship between these two vaiiahles 'riiis relationship is fur¬ 
ther denionstiatcd by the coefficients of correlation existing between them. 
The highest coefiicicnt ( 816, SK = Oil) was obtnined between the vocabu 
laiy scoics and the total scale IQ\ while a coefficient of approximately tlie 
same magnitude ( 809, SE = .011) was found between the vocabulary scores 
and the verbal scale The coefficient of 684, SE = 017, found between 
the perfoimancc scale and vocabulaiy, points to a lesser degice of relation- 
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FIGURE 3 

Keuhonsiiip between Vocabulary Scores and Intelugence 

ship with icgard to vocabulary and the pcrfoimancc te^ts ns compaied with 
the veibal tests alone or the verbal and peiformance tests combined. 

The correlations found between vocabulaiy and the total and verbal 
scales of the Bellevue test are m keeping with those between vocabulary and 
general intelligence mentioned in other investigations Terman (64) found 
a correlation of ,91 between vocabulary and mental ages obtained from 
the 1916 Revision of the Binet amung a miscellaneous group of 631 school 
children With the same test, Mahan and Witmer (43) repoit a coefficient 
of .87 between these variables among a group of 269 children In then 
investigation of adult intelligence, Wciscnbuig, Roc, and McBiidc (69) 
used tins revision and found .1 corielation of 81 between intelligence and 
vocabulary, while Obeilin (48) reports a coefficient of .94 between the 
vocabulary test of the 1916 Stanford-Binet and the veibal items of the 
Mcnill-Palmcr Preschool Performance Scale. 

With reference to the 1937 Revision of the Binet, Termdn and Merrill 
(65) mention correlations between mental age and vocabulaiy foi single 
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age groups langing from .65 to 91, with an avciagc of 81. Ehvood (17), 
also experimenting with this test, icpoits a coefficient of 978 between nient.Ll 
age and vocabulary among 1,161 Pittsburg school children Wliite (70) 
compaied the performance of 753 childtcn with regard to success on the 
1937 Revision and found a correlation of ,86 between the luimhei of words 
passed on the vocabulary test and mental age Rabin (51) adniinistercd the 
vocabulary test of tins revision and the Wcchslcr-llellcvue scale to 268 psy¬ 
chotic and non-psychotiL state hospit.il patients and found .x loi relation of 
78 between vocabulary and total scale Uellcvue IQ's. Wcchsler (67) 
states that the coiiclation (fZ/r) between the Ilcllevue vticabul.uy subtesL 
and tJie total scale is 85 It will be noted tlut this coefficient is nppiovi- 
inatcly the same as the one found in the picsent study between these variables. 
Tire gcncial trend tluoiigboiit all the sludits cried above is toward a matked 
positive iclationsbip between vocabulaiy as measured by tests such as arc 
found 111 the Stanfoid-Binct and Bellevue scales and gcnctal intelligence ns 
determined by thcie staiid.irdizcd batteries 
In an evaluative study of the Sliipley-IIatifoul Reinat Scale (59, 60) ns 
an independent measure of mental ability, Lewinski (38) obtained correla¬ 
tions of 577, 635, and 364 between the vocabulary test of that scale and 
the Bellevue total, vcibal, and performance scales respectively. The lesser 
magnitude of these coefficients when compared with those reported above 
must be interpicted witli the fact in mind that the vocabulary test of the 
Shiplcv scale is a gioup test and is thereby subject to the same limitations as 
aic all tests of the paper-and-pcncil variety 

In Table 4 can be seen the mean number of woids defined according to 
clinical classification As iniglit be expected from the positive relationship 
demonstrated between vocabulary and intelligence, greater vocabuLirv scenes 
chaiactcnzc the lughei clinical classifications. The difteicnees in mean 


TAULK 4 

Mian Vocaduiari Scoars Accoruing io Ciinicai Ci assiiication 


Clnssihcation 

IQ limits 

N 

Mean 
voc.l l)ulary 
''Core 

a 

Vciy superior 

128-1- 

26 

31 69 

2 90 

Superioi 

120-127 

64 

29 69 

3 92 

hiight normal 

111-119 

170 

26 74 

4 U 

Avei <igc 

91-110 

134 

21 33 

5 01 

Dull nonml 

SO- 90 

176 

15,82 

3 73 

Boidcrlinc 

66- 79 

89 

12 79 

3 69 

Mentally defective 

- 66 

41 

9 90 

2 65 
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scores, hou-'cvcr, tend to become Ics*? at cithei extreme. Thus, icspcctive differ¬ 
ences of 5 41 and 5 51 aie found between the average group and tlie bright 
normal and dull normal groups, while differences of but 2 00 and 2.89 are to 
be found between the very superior and superior groups and the borderline 
and mentally defective groups. With one exception, that being between the 
superior and very superior groups, all differences between ineaii number of 
words defined by the clinical groups are statistically significant The findings 
indicate, in general, that vocabulary scores difteicntiate among the various 
clinical groups, that the obtained diffcicnces tend to be statistic.illv lehable, 
and that these differences evidence a tendency to become less ptonounced at 
both extremes of the scale 

In an effort to compare performance on the vocabulaiy test with that shown 
on the entire scale, the individual vocabulary scoies were tiansposed into 
standaid scores so that companion with other subtests was possible. The 
standnid vocabulaiy scores were then compared witli the mean standard 
scores obtained on the 10 legulai subtests. It was found that of the 1,000 
subjects, 458 obtained standaid vocabulary scoics whicli exceeded the mean 
standaid score on all other tests, and that in 52J instances the standard 
vocabulary score was less tlian this mean. In the remaining 21 cases the 
scores were identical. These data point towaid a slight tendency foi vocabu- 
huy functioning to fall below that evidenced on tlic entire scale, howevei, 
this tendency is not strong enough to pcimit any gcneial conclusions to be 
drawn. 

0 Ptediction of menial level fiom vocabulaiy scoies. In view of the 
high degree of correlation that exists between vocabulary .md general intelli¬ 
gence, It IS reasonable to assume that the latter may be piedictcd with some 
degree of accuiacy fiom the former To this end, legiession ecjuations 
weie employed in the piesent study to dcteimiiic the “most lepicsentative” 
veibal, pcrfoimance, and total stale of vocabulaiy scoics ranging from 
6 to 40. The regression equations employed are as follows. 

A" = ! 99 y H- 57 03 

whcie A” = the total scale ]Q and Y = the vocabulary scoie 
A' = 1 91 Y -h 58 53 

where X' = the verbal scale IQ and Y = the vocabulaiy score 
X’ = 1.65 Y 4- 64 15 

where X' == the pcrfoimance scale IQ and Y = tlie vocabulaiy score 
The /O’s predicted on the basis of these foimulae are set forth in Table 5 
In utilizing these data, it should be understood that they are applicable only 
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TABLE 5 


Most Rcpresentativc /^'s Pridiciid 

TROM VOCADUIARY SCORI S 

Vocabulary 

SCOI c 

T otal 
scale 

Verbal 

scale 

I’ei foi nnnee 
scale 

6 

69 

70 

74 

7 

71 

72 

76 

8 

7i 

74 

77 

9 

75 

76 

79 

10 

77 

78 

81 

II 

79 

80 

82 

12 

81 

81 

81- 

13 

83 

83 

86 

14 

8S 

85 

87 

15 

87 

87 

89 

16 

89 

89 

91 

17 

91 

91 

92 

13 

93 

93 

91 

19 

95 

95 

96 

20 

97 

97 

97 

21 

99 

99 

99 

22 

101 

101 

100 

23 

103 

102 

102 

24 

105 

104 

104 

25 

107 

106 

105 

26 

109 

108 

107 

27 

HI 

no 

109 

28 

113 

112 

110 

29 

115 

114 

112 

30 

117 

116 

114 

31 

119 

118 

115 

32 

121 

120 

117 

33 

123 

122 

119 

34 

125 

123 

120 

35 

127 

125 

122 

36 

129 

127 

124 

37 

131 

129 

125 

38 

133 

131 

127 

39 

135 

133 

129 

40 

137 

135 

130 


in casscs falling wilhin the age lange of tlic subjects used in tins study, and 
that the IQ equivalents of vocalnilaiy scoies ate subject to vaiviiig dtgiecs 
of ciioL The margin of eiroi can be appicciated in tciins of the standard 
eiiors of estimate, which ate 9 67, 12 25, and 98i lot the vcibal, pcifortn- 
ance, and tot.il scales lespectivcly Levels of inti-lligencc cannot be picdictcd 
with unfailing accuiacv fiom vocabulaiy scoics alone any more than thej 
can be fiom any othei isolated function Nevcithckss, from llie data pic- 
sciited, It IS possible to derive an approMination of an individual's mental 
level fiom liis peiformance on the Bellevue vocabulary bubtest in cases 
wlicic It lb clinically advantageous oi necessary to do bO It is aKo possible 
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to coinpaie the IQ derived from the vocabulary subtest alone with that 
obtained on the entire scale. This should prove useful in detcimining the 
possible evistcnce of intellectual deteiioration or impairment in accoi dance 
with the tecliniques described in previous subsections of tins paper. 

This IS not the first or only instance of the prcpaiation of tables from 
which mental levels might be derived fiom vocabulary function alone Mahan 
and Witmei (43) piesented mental age equivalents foi scoies on the 
vocabulary test of tlic 1916 Revision of the Binct as the result of the applica¬ 
tion ot regrcsbion equations. Unlike the present study, then subjects were 
almost entirely childicn, with a mean cluonological age of 12 7 years A 
similai ity between their investigation and the present one is the finding of 
a faiily substantial eiior of estimate which must be taken into considciation 
m piediction Using the 1937 Revision of the Bmct, White (70) piibhslicd 
mental age nouns for vocabulaiy scoics obtained not by means of regicssion 
equations but by detcimining the average numbei of woids coiiectly defined 
at each ago level. White’s data wcic obtained fiom children and include 
mental age equivalents only for fiom 5 to 16 5 vvoids coriectly defined. 
She contends that her data may be of use when a sharper difteientiation 
of subjects IS dcsLied on the basis of vocabulaiy tli.in is pcimitted in the 
complete scale. 

ii. Vocabulaiy and age. The lelationship between vocabulary and age 
must necessarily be considcied caiefully in terms of the cluonological ages 
of the subjects from wiiom this rcltitionship is deiived, since from an empiucal 
standpoint it is obvious that vocabulaiy mcieases during the eaily years and 
that It will either show a definite incicase in growth throughout adulthood 
into old age or will cease growth at a particular age level and either lemaiii 
stationary oi evidence a decline with advancing yeais In Figuie 4 is shown 
the relationship between vocabulary scoies and cluonological age for the 
subjects used in this investigation. It will be observed that this line gr.iph 
sliows, with the exception of minor vaiiations which may be due to sampling 
factors, no well-defined increments or decrements with incieasing chiono- 
logical age These data tend to support the observation that vocabulary 
function is a i datively stable one, and that there is no marked tendency 
for It to increase or decrease with cluonological age, once its peak level has 
been attained. In tins legard, it is well to compaic Figuic 4 with the curve 
of mental giowth and decline presented by Wcchslci (67). Weclislei’s data 
indicate that the mean standard bcoics obtained on his test tend to fall oft 
somewheie between the ages of 15 and 22 and that this decline of mental 
ability can be definitely obseivcd with additional incieascs of chronological age. 
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FIGURE I 

Rnr ATiONSiiip dewcen Vocabulary Scores and Chronoioc.icai Aok 

If vocabulniy function tends to icmain lelativcly stable while mental func¬ 
tioning in general evidences a decline, it becomes appaicnt that vocabulary 
scoies can be of practical use m antving at an individual’s oiiginal mciitril 
level, thus permitting the calculation of the degree of deviation of othci 
functions fiom this standaid 

Experimental data have yielded faiily consistent findings regaiding the 
stability of voc.ibulaiy duiing adulthood, although thcic is not com¬ 

plete agieemeiit In accoid with the present results is the investiga¬ 
tion of Gilbeit (22), which oftcis evidence that general vocabulaiy docs 
not incicasc mateiially after matuiitv has been attained, as is that of 
Weisenburg, Roe, and McBride (69), which showed that the abilities sam¬ 
pled by vocabulary tests showed little or no decline through the fifties 
Using the Stanford-Binet vocabulary test administered to 203 male and 
female subjects who ranged in age from 18 to 89, Shakow and Goldman 
(57) found that vocabulaiy ability is not aftcctcd by age until the scventli 
decade, at which period it seems to be aftcctcd adversely. In disagicement is 
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the irtvcstigatjon of Soienson (61), which demonstrated a positive lelatjoii- 
slnp between age and vocabulary among adults, since cuives for vocabulary 
ability were found to Increase with age Soienson contends that it is con¬ 
ceivable for one to acquiic a larger vocabulaiv by living in an intellectuallv 
rich environment, although he admits that this incicasc in vocabulaiy may 
not represent ical mental giowth A study with somewhat paiadoxical re¬ 
sults is that made by Christian and Paterson (14), who administered a 
papei-and-pencil vocabulaiy lest, with a tune limit in cftect, to 129 adults 
langing in age fiom 40 to 69 A slight but steady decline was observed 
witli respect to vocabulary up to and beyond the age of 60, however, when 
the speed factoi was lemoved, a rcveisal in tiend appealed, i.c., a definite 
increase m tocabuJary scoic was noted. The authois conclude that iiith 
the speed factor eliminated, it is probable that vocabulary knowledge will 
be found to remain intact even up to the age of 70 

The lack of rclationsliip between vocabulary and age among adults can be 
fuitlici appreciated m tcims of the dcgicc of coriclation existing between 
them. In tlic present study, the coefficient of coii elation between age and 
vocabulary scoies was found to be .168, SE .031 Tins coefficient, which 
IS negligible in degree, serves to emphasize the lack of positive relationship 
between these two variables, and is not at marked vaiiance with tlie coeffi¬ 
cients reported in othet investigations. Shakow and Goldman (57) report a 
coefficient of —10 between age and vocabulary scores of adults on the 
Stanfoid-Bmet vocabulary test Miles (47) likewise reports a negative 
coiielation (—.04) between these vaiiablcs among 400 adults, while Tcnnan 
and Merrill (65) refer to a study by Green in whicli a coefficient of 09 
was obtained between age and vocabulary scores among a gioup of 110 
adults ranging in age fioin 19 to 84 Hunt (27) found conelation of 07 
between age and scores on the 1937 Stanford-Binct vocabulaiy test, and Roe 
and Shakow (54) icport a coefficient of 16 between chionological age and 
vocabulaiy function on the 1916 Revision. 

As might be expected, growth curves of vocabulary with respect to clul- 
dien will vary in character when compaie.d with those of adults The curve 
piescnted in the study of White (70), foi example, shows the aveiage niim- 
bei of woids defined at vaiious chronological ages up to 14, and incieases 
in votabulaiy function arc clearly discernible from yoai to year. Similarly, 
the age-progress curve foi vocabulary found by Gansl (21) in hei study 
of the giowth of vocabuLiiy among childieii between tiie ages of 8 to 13, 
is best described as a straight line, with a slight tendency towaid negative 
accelciation between the ages of 12 and 13 Coefficients of conelation be- 
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tween age and vocal)uLu 5 ' among children may thus be c’cpccted to be both 
high and positive m view of this dcmonstiatcd iclationsliip 

I. Vocnbiilaiy and hducation The iclationship between vocabulary and 
education can be seen upon examination of Figure 5, in which is slioun the 
mean vocabulaiy semes according to the last school giadc completed Inspec¬ 
tion of this line giapli indicates a genci.il trend towaid increased vocabulaiy 



FIGURE S 

RIL.1TI0NSHIP Di rwrrw Vocabuiahv Scoars and Educviion 

function with advances in educational attainment, howevei, tlieio .iic some 
miiioi fluctuations which again may be due to sampling f.ictois The tuivc 
showing the gains in vocabulaiy ability with incicased education is not as 
pionounced as the one showing the giow'th of vocabulaiy with general intcl 
ligence (cf Figuic 3), indicating that while a positive relationship exists 
between vocabulaiy and both mtelligentc and education, the iclationship 
between vocabulaiy function and the foimei is tlic moie marked 

The coeflicicnt of coirelation bctxvccn education and vocabulaiv sune is 
.572, SE = 021, substantiating the positive iclationship between these 
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variables. It is of interest to note that this, coefficient is approximately the 
same as was found between education and the total scale IQ's (.563, SE =« 
.022), and consideiably less than that found between vocabiilaiy and tho 
total scale IQ's ( 816, SE *= .011), Heie also is emphasized the fact that 
althotJgh tlie relationship between intelligence and vocabiilaiy is gicatei than 
that between education and vocabiilaiy, the icUtionship of vocabulaiy and 
intelligence to education is appioximately the same 

The findings of the present investigation with regard to vocabulary and 
education are not dissimilai to those of picvious studies. Using a sentence 
type multiple-choice vocabulaiy test administered to a laige gioup of school 
childicn m Grades 3 through 8, Gansl (21) lepoits consistent increases m 
mean score fiom giade to guide Weiscnbuig, Roe, and McBride (89) 
found a coefficient of correlation of .49 between education and peifoimance 
on the Stanfoid-Bmct voc.abulaiy test Shakow and Goldman (57) lepoit 
a definite relationship between educational level and vocabulary and found a 
coefficient of 64 between these vaiiablcs Howcvei, tlie authois consider 
this relationship due almost entirely to the indirect effect of mental level 
The data brought forth in the picsent study, as well as tliat icported in 
other investigations, point toward a positive relationship between education 
and vocabulary whicli is not as pionounccd ns tliat between general intelli¬ 
gence and vocabulary. The contention that the iclationship between educa 
tion and vocabuUr 3 ' is probably in large pait an indirect icsult of intellectual 
level IS doubtless a valid one, although it is impossible to deny that educa¬ 
tion m itself 18 a determining factor in vocabulaiy giowth The development 
of vocabulary can be attiibutcd to both general intelligence and scholastic 
attammciit, with the former undoubtedly exciting the grcatei degiee of 
influence 


C. Discussion 

The voluminous literature on the measuieincnt of vocabulaiy leaves little 
doubt as to Its iinpoitance in the field of clinical psychology That it 
provides an index to the many phases of an individual’s personality structuie, 
as Well as mirroring, within limits, the various aspects of his development 
and mental make-up, can be stated on puicly empiiical giounds In the 
evaluation of vocabulaiy performance, it is significant, however, to know 
exactly what type of test was used—^whether it was a general oi specific 
type of test, and whether it was orally administered or was of the paper-and- 
pencil variety Any conclusions diawn from the caliber of vocabulary func¬ 
tion IS necessarily dependent upon the kind of test employed. 
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The popiilfiiity of vocabulary subtests m measures of general intelligence 
can be attributed m laige part to their case of administiation and their 
demonstrated appeal to the subjects tested, not to mention the fact that 
vocabulary performance alone has been shown repeatedly to correlate well 
with the results obtained on tests of intelligence in their entiiety. An 
agreement of opinion exists to the effect that a strong positive relationship 
does exist between extent of vocabulary and general intelligence, and there 
IS ample expeiimcntal evidence to suppoit such a point of view. 

Vocabulary tests occupy a position of significance in the determination of 
mental impairment and deterioration, legardless of the fact that some differ- 
enccs of opinion exist rcgaidmg tlic stability of vocabulary function m 
cases wheie intellectual efficiency has been adveiscly affected It is also 
apparent that vocabulary tests have been of value in the analysis of intel¬ 
lectual deviations m psychopathologj'. While thcic is yet much icsearch to 
be done iii this field, definite contributions alicady Imvc been made Subse¬ 
quent experimentation sliould yield considciably moic data which will 
be of even greater impoitancc in the understanding of tlic many problems 
involved. 

With lefcrence to cluonological .igc, opinion based on research findings 
seems to support the contention that vocabulary pciformancc, wlicn compared 
With other intellectual functions, remains lelativcly stable with advancing 
age. This fact is of paramount importance m evaluating the role vocabulary 
tests play in the detection of intellectual dctcnoiation m senility. The 
relation between vocabulary and education is conceded to be the lesult of 
both formal schooling and inherent intellectual ability, with the latter piob- 
ably exerting tlie gicatei influence. 

The picdiction of intellectual level from vocabulary ability alone pie- 
sentb a fascinating problem as docs any slioitcut to the measurement ot 
mental efficiency 'While it has been proven th.it sudi piediction can be 
made, the margin of eiioi always present iii such prognostication must be in 
each instance evaluated and considered. The dangci lies in the fact that 
too many individuals me seeking for and .iic willing to accept such shortcuts 
without being equally willing to obseive tiic limitations that mvaiiably accom¬ 
pany such procedures. In cases wheic it is nccessaiy or advisable to utilize 
a single function m the determination of general intellectual level, however, 
the vocabulaiy test stands as one of consideiablc value. Such cases are 
represented in the examination ot individuals who might object to submitting 
to moie extensive tests, as, for example, the testing of tlic mentally disturbed 
and delinquents and criminals. Again, such pioblems may be m many in- 
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Stances icpiesented in the examination of peisonnel foi employment and 
in the evaluation nf the intellectual status of social seivicc clients Needless 
to say, vocabulary tests, when used for the deteimination of geiieial mental 
level, should be entrusted only to one skilled in psychometric piocediires 
and who is in possession of an adequate clinical background. It is only then 
that the maximum results possible fiom the administration of a vocabulary 
test will be assiiied. 

D Summary and Conclusions 

The purpose of the present study was the investigation of the significance 
of vocabulaiy from a psychonieti ic standpoint The relationsliip between 
vocabulary, as measuied by a sLindardizcd vocabulaiy test, and such variables 
as age, education, and intelligence, determined by both veibal and pcrfoimance 
types of examinations, was subjected to quantitative anal 5 'sis The pie- 
diction of intellectual level fiom vocabulary peiformance was an additional 
object of tile study Tlie lelationsliip between vcibal and pcifoimance 
measures of intelligence, as well as the coircl.ition between these measmes 
and age and education, was also mvcstigatcd. 

One thousand white males, best desciibcd ns constituting a licteiogeneoiis 
group similai to that whicli might be expected fiom a landom sample of 
the native, white, male population of the United States, were used as sub¬ 
jects Their age range was fiom 17 to 62 years, witJi a mean chionological 
age of 25 07 years Educational attainment langccl fiom no schooling 
to two years of collegiate giaduatc study, the median school giadc completed 
being the ninth 

Each subject was examined with the complete IFechslet-Bellcvue Adult 
Inielhgeuce Scale, including the vocabulaiy sublcsl The niimbci of woids 
defined from this subtest was considered the vocabulary score, and was em¬ 
ployed ns the ciitenon of vocabulaiy ability Anah'sis of pcifoimance on the 
Hellevue scales revealed a range m total scale IQ's fiom 46 to 140, with 
a mean of 98,50 Verbal scale IQ's langed from 50 to 138, the mean being 
98 33 On the performance scale, the mean IQ was 98 54, witli a lange of 
fiom 37 to 143 The distribution of IQ's fioiii each scale approximated a 
cuive of normal distiibution. When grouped accoiding to clinical classifica¬ 
tion, 2 6 per cent of tlic subjects weie found to be vciy supcnoi, 6 4 pei cent 
supeiior, 17 per cent bright noimnl, 43 4 per cent aveiagc, 17.6 pei cent 
dull normal, 8.9 pci cent boideiline defective, and 4 1 pei cent mentally 
deficient Vocabulary scores ranged from 6 to 40, the mean numbci of 
words defined being 20 84. The fiequency distiibution of vocabulaiy scores 
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followed that of a cuivc of normal distribution. Analysis of data yielded the 
following lesults' 

1 No statistically significant diffeienccs weic found among the mean 
IQ’i obtained on the total, veibal, and peifonnancc scales. In 502 cases 
the pcrfoimance ]Q exceeded the verbal IQ and in 461 cases tlic icvcisc 
was tiue Veibal and iieiforinance IQ*h iveie identical m 35 instances 

2 High positive iclationships weic found to exist among tlie thiee 
scales. The coefficient of coirelation between the total scale and the verbal 
scale was 922, between the total scale and peifonnancc scale 912, and 
between the veibal scale and pciform.ince scale .725. 

3. No maikcd diffcicnces in mean IQ weic found .it the various 
chionological age levels, and no unifoim incicasc oi decline was obscivcd 
with advancing age The cocfliticnls of coiiclation between chionological 
age ami the total, veibal, and peifonnancc scales weic HI, IH, and 126 
lespectivcly 

4 Intelligence was found to bcai a positive icl.itionsbip to educational 
attainmciU Respective coefficients of conclation between the total, verba!, 
and performance scales and education were 563, 610, and 440 

5 VocabuLirv scoies wcic obscivcd to become grcatci with incicascs 
in intellectual level. A coefficient ot conclation of 816 w.is obtained be¬ 
tween vocabnlaiv scoics and the total scale, while coefficients of 809 and 
684 were found between vocabulary scores and the verbal and pcrfoimance 

scales 

6 . Wlien the subjects weic grouped accoiding to cluneal classification, 
the difteienccs among the mean vocabiilaiy scoics obtained by them were 
found, with one exception, to be statistically significant I'hese diltercnces 
evidenced a tendency to become less pronounced at both cxticmcs of the 
scale. 

7 When vocabulsuv scoics wcic tianspuscd into slund.iid scores, the 
standaid vocabulaiv s>coic w.is less than the mean staiulaid scoie obt.iined 
on all othei subtests m 521 cases, while in 458 cases the rcveise w.is 
tiue This pointed towaid a slight tendency toi vocalnil.iiy function to fall 
below that shown on the cntiie scale, although this ticnd w.is not maiked 
to the degice to permit gcneialization.' 

8 Bv ine.ms of legicssion equations, t.iblcs wcic founulated permitting 
the estimation of total, veibal, and pcifoimance scale 1(J\ fiom voc.ibulary 
scoies The magnitude of the standaid ciiors ot estimate, howcvci, em¬ 
phasized the need of piudeiice in making such piecliction. 

*9 Vocabulaiy was found to be a iclativelv stable function in adulthood, 
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with no well-defined inciements or dcciemcnts of vocabulary scoies being 
observed with advancing chionological age. The coefficient of couelation 
between age and vocabulary scores was .168 

10, A positive relationship between vocabulaiy and education was ob¬ 
served, although It was not as pionounced as that found between geneial 
intelligence and vocabulaiy. The coefficient of correlation between educa¬ 
tional attainment and vocabulary scores was 572. 

A levicw of icscarcli peitaining to the significance of vocabulaiy and a 
discussion of the impoitance of vocabulary measuiement m clinical psy¬ 
chology were presented 
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CHILDREN WITH INFERIOR SOCIAL HISTORIES, 'FHEIR 
MENTAL DEVELOPMENT IN ADOPTIVE IIOMES+ 

/owrt Child If'elfaie Reseaich StnUoH, Stoic Utuvcj iilv of Jniua 


Harold M Skfcls and larNE Harms 


A. Statement or Problem 

The pioblcm of the ment.il development of clnldien whom, soci.il histones 
aie known to be infciior but who cxpeiicncc the familial enviionmcjit foi 
only a shoifc time oi not at all has unportanl implications m the field of child 
caftnrncl placement. If knowledge of the occupational .md inlcUcctnal status 
ot tiue patents makes possible the lehablc picdiction of a child’s inrntnl 
level, the placement pioblcm is essentially one of selecting a liomc oi insti¬ 
tutional environment gc.iied to that level If, however, sucli dat.! liavc 
questionable predictive value anti then onlv within wide limits, and if nicntiil 
development is influenced appicciably by the cnviionment, the emphasis shifts 
to a cunsideiHtion oi the qualities of the foster home. 

Studies of childicn placed in infancy in .idoptivc homes h.ive unifoimly 
leported average or superioi intelligence as the gioiip level ^ However, these 
investigations have not been limited to a considci.ition of the children whose 
social histones were selected for inferiority Wlidc the social st.uus of such 
gioups has in general been infenor, theic have been incKulocI some cases .diovc 
that level and some cases of doubtful classific.ition 

Tlic purpose of the present study was to invcbiigaie the mental develop¬ 
ment of a group made up exclusively of childicn selected on .i b.isis of infcnoi 
social histoiics and placed in adoptive homes in infancy, or imdci two yc.irs 
of age 

B Procujuhc 

Thice groups of childien meeting specilicd icquuemcnts of mfciior social 
liistoncs weie selected fiom the laiget population of cluldien tiom tlic Iowa 
Soldieis’ Orphans' Home placed in adoptive homes Group I was composed 

^'Received in the Editoiial Office on May IJ, 1947 

‘Mean IQ's lepoitcd in the majoi studies iii the fiefd are 107 4 for Burks’ group 
(1) of 214 childicn tested at 8 years, 1100 foi Leahy’s gioiip (4) of 194 tested at 
9 ye.us, 3 months; 111 5 for Skodak's group (6) of 154 tested .u 4 years, 4 moiulia, 
and 101 7 foi the 175 chililren in Fieenian’s gioup (2) wlio were placed under the 
age of two yeais The sliulics of childicn in adoptive homes should not he con¬ 
fused with those children in boarding homes where adoption is not phsiiiicd. 
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of cliildien whose mothers hrid been classified as mentally letaided on 
standard tests of intelligence, with IQ's of 75 or less. Gioup II was made 
up of children whose putative fatheis wcic infenoi in occupational status, 
classifying as unskilled or slightly skilled laboieis, on a basis of the scale 
devised by Goodenough .and based on the occupational classification of em¬ 
ployed males in the United States (3) Group III was limited to children 
who met tlie requirements for inclusion in both of the preceding groups, 
the motliei was known to have .in IQ of 75 or less and the father was known 
to classify occupationally not above slightly skilled laboier. This gioup 
consists only of the c.ises which appeal m both Gioups I and II and lepre- 
sents the total amount of overlap between these groups All cases meeting 
the specified critcii.i foi inclusion in the above thiee groups have been 
accounted foi in this study. 

As a prelimin.uy step in the selection of c.ascs meeting the rcquiicmcnts of 
the above three groups, the files of the Iowa Soldiers' Oiplians’ Plome were 
checked for the eight-ycai peiiod fiom Janii.iiy 1, 1930, to Decembci 31, 
1937, in ordei to obtain a list of cliildicn who («) weie of wiiitc, non-Jewisb 
paientage, {l>) were (.oinmittcd to the oiphaii.igc when less than six months 
of age, and (r) woie placed in adoptive homes when less than two years 
of age 

'I'hc Iowa Soldiers’ Oiplians* Home is a state institution for dependent and 
neglected children, and is operated under the Iowa Boaid of Control of State 
Institutions This institution is obligated to accept .ill infants whose admis¬ 
sion is sought, up to Its capacity, regaidlcss of the social backgiound of the 
paients. As a lesult, the institution frequently .admits b.abies whom piivatc 
child-placing agencies will not accept bcc.'iusc of family background As 
waids of the Iowa Boaid of Contiol of State Institutions, the infants in this 
study were available for adoptive placement, legal lights of the paients having 
been relinquished piior to admission to the oiphanage 

Information icgaiding both tiue .ind foster parents was obtained from 
the confidenti.il files of the Iowa Soldicis' Oiphaiis’ Home The souices 
from which the true histones weie obtained include the mothei, the social 
woikei 01 other responsible person in the community, and repoits from 
hospitals, clinics, schools, physicians, and attorneys. Evaluation of fostei 
homes was based on information found in the foster paients’ application for 
a child, the statements of their reteieiits, .ind in the repoits of the woikci 
appiovjiig and supervising the home. 

In all but two cases, intelligence test scores of tiue mothers are based 
on the 1916 Stanford Revision of the Binet with a maximum of 16 years 
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as the divisor in calculating the JQ For the most pait these tests A\cre not 
given by the same psychologists who tested the childicn 

Snicc January, 1934, all children foi whom adoption was sought liave been 
given intelligence tests by the Division of Psychological Services of the Iowa 
Bo.ud of Contiol of State Institutions, till tests being administcied by trained 
and expciienccd psycliologists Thice types of individual tests have been used 
tlic 1922 Kulilmann Revision of the Binct, the 1916 Stanford Revision of 
the Binct, and the 1937 revision of the Stanfoid-Binct (Fmm L in all but 
two cases). Until the latter pait of 1937 the gcncial procedure was to 

give the Kuhlmann to childien undci three and onc-half yeais of age and 

the 1916 Stanfoid to chddien above tliat age, although sonic exceptions 

occuned. Since 1937 the most icccnt icvision of the Stanfuid-Binct has 
geneially been substituted foi the 1916 icvision cveept m cases of chihhcn 
included in a longUudni.il study started piioi to that time, which gioiip con¬ 
sistently has been given the 1916 icvision (6) 

Childien adopted bcfoic the testing piogi.un became effective in 1934 and 
cliiidien whose fostci paients have not sought to complete adoption wcie not 
included in the loutinc testing progiam I-Iowcver, most of these cliildien 
have been tested as a pait of a cooperative icsearcli piogram of the Iowa 
Child Wclfaie Research Station and the Iowa Boaul of Contiol Because 
of the length of time which had ensued since plactmeiu of some of these 
children it was not possible to locate and test .ill of them befoie the close 
of the study. Howevcj, a tomp.'Tison of f.actors clLu.icteii^ing tlie histojjis 
of the tested and untested clnldicn indicates th.it the tested gioup mav be 
considcicd lepicsentativc 

Since this was not pl.mncd .is <i longitudinal study and lepc.ited tests had 
not been given to all of the chihlicn, only one test on an individual cliihl has 
been consulcied in the analj'sis. If more than one cxarainntuin was given, 
tile test at the oldest age has been used, with the exception of thicc cluhUen 
wlio weic lemuved from fostci homes and letuiiied to the oiph.inagc In 
these, the test noaicst the date of leinoval fiom the fostei home vv.is used 

C Group I Mlnial DiwcLOPMiiNr or Childrin Wiiosii Moiihrs 

Hwe Low IQ's 

A total of 107 childicn mcl the criteiia foi inclusion in this group All 
wcic committed to the oiphanage when less than six months oL age and placed 
in adoptive homes when less than two ycais old Appioximatcly eighty per 
cent were illegitimate 
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1. Tiue Patents 

Mothejs of r\\ chjJdren bad been tested and none had IQ's higher than 
75, the range extending downward to 32 All but two mothers in the 
group had been given the 1916 revision of the Binet Both of these were 
confined in state institutions, and mental retardation was indicated in one 
case by an IQ of 67 on the Wechslei-Bellevuc Pctformancc Scale, and in 
the other by an IQ of 70 on the 1911 Goddaid revision of the Binet The 
children were included in the study, but the scores of the mothers have not 
been used in the computations of central tendency and variability for the 
parent group, noi in the coirclationa involving true mothers’ JQ. 

All but 20 of the children had been tested at the close of this studv in 
November, 1940. When the social histoiies of the true patents of these 20 
children arc compared with the liistoiies of the tested children, the two 
gioups are found to be loughlv coinpaiable although the true histones of 
the untested group are slightly supeiioi on a basis of some of the mensuics 
used for evaluation Only one child whose mother lated below 50 had not 
been examined and only five of tlie mothers of the untested children lind IQ's 
of 60 or below, although 35 pci cent of the entire group were below that 
level The comparison of the histories of the tested and untested children 
appears in Tabic 1. 

TABLE 1 


Facioi in histoo 

No 

1 ested group 

Mean Median 

No 

Untested 

Mean 

group 

Median 

Tuie Mothei IQ 

86* 

62 7 

63 0 

19' 

64 2 

67 0 

True Motlici Ed, 

79 

70 

$0 

19 

7 3 

8 0 

True Fatliei Ed 

28 

84 

$0 

6 

112 

11,S 

Tuie Father Otc 

41** 

62 

70 

8 

5,6 

60 

Fosiei Mothci Ed 

7+ 

11 1 

12 0 

17 

9 9 

10 0 

Foster Fathei Ed 

n 

108 

10 0 

17 

10 8 

110 

Fostei Fathei Occ 

86 

41 

4-0 

20 

40 

4 0 


*Tlje mother of one child in the tested group wds examined on the Wcclislcj- 
Bellaviie test, the mother of one child on the untested group was examined on the 
Gocl-dard icvision of the Binet 

""^Four fathers employed on the farms of relatives were not rncliuled in the 
computations, 

Education is represented bv the grade completed in school, e g., 7 represents 
seventh grade completed The occupational classification used in this study 
IS that devised by Goodenough (3) and based on tJie occupational classifica¬ 
tion of employed males in the United States. This is a seven-point scale 
ranging from 1, professional occupations to VII, unskilled laborers of all types 
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2 Fostet Paients 

In contrast to the homes of true parents, the foster homes were selected 
in general for then adequate adjustment in the commiinitv. Usual commciit>> 
describe the fostei parents as intelligent, dependable, and stable. The occu¬ 
pational level of the fostei homes was highci than the level found among 
the true fathers of the cluldien Howcvci, it was not as high as that usually 
found when the foster children aie not specifically selected because of inferioi 
social histones. The mean occupational level was 4.1 with a median of 4 0 
or about one category below that reported by Skodak (6) The level was 
above that reported foi the population as a whole, 35 pet cent of the foster 
fathers being employed m the tliicc highest levels in comparison with 23 
per cent for the population as a whole (3). Educational acliicvcmcnt foi 
foster mothers of cluldien who had been tested showed .i mean of 11 1 giadci 
completed with a median at Giadc 12, and foi foster fathers 10.8 and 10 0 
respectively 


3. ISIenlol Level of the Childien 

Tile mean age of the children at tune of placement in foster homes was 
5 3 months (median 3 9), with a range fiom 8 days to 23 months, 8 days. 
Sixty-seven per cent of tiic group were placed in foster liomes under six 
months of age At tune of examination, the mean age of the children was 
5 years, 5 4 months, with a median of 6 yeais, 2 montlis, and a range from 
1 year, 1 2 months to 10 yc.iis, 6 months 
The mean IQ of the 87 cluldien was 105.5. Only four children in the 
entire group classified below the dull noimal gioup, with IQ\ of less than 
80, in contiast with 15 who classified as supciioi with /jj’s above 120 
Chronological age, mean IQ^ standaid deviations, and range, by test and 
for all tests are presented in Tabic 2. 'Hie diftercnccs in performance on 
the different tests weie not statistically significant.^ 

Wlicn the group as a whole was considered, children's intelligence was 
jiositively related in tcims of a correlational ichitronship to the intelligence 
of the true mother, the coefficient of coiielation being 23, significant at the 
live per cent level of confidence^ In terms of the relationship on tlie diftei- 


^Signilicaiice of diHeicnces thioughout ihe study is read fiom a table sliowiiig the 
distiibution of scores given by Lindquist (S) , diHcrcriccs wlucli are not sig¬ 
nificant at the 5 per cent level of confidence aie consideitd not ngnihcant 

■'Significance of con elation coefficients is based on the tables for small samples 
given by Lindquist, coiiclations not being consideied Mgiulicant at less than the live 
per cent level of confidence. 
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TABLE 2 




Chronological 

Mean 



on children 

N 

age, months 

IQ 

SD 

Range 


87 

65 4 

105 5 

16 7 

5S-HI 

Kiihlinann-Binct 

32 

25 5 

1061 

18 + 

55-141 


33 

80 8 

107 2 

13,1 

83-132 

1937 Stanfoid 

22 

100 2 

102 2 

18 0 

68-139 

ent tests the con 

elation 

was Significant only in so 

far as the childien 

having 

Kuhlinann tests 

were concerned, the coire 

iation 

vvas 49, significant 

at tile 


ODc per cent IcYcl 

Couclations between chiltlien’s intelligence, true motlipi’s IQ and iostei 
mothci’s education are sliown in Tabic 3. 


TABIE 3 


Test used on childien 

N 

Coiiclation with 
Tine Mother's IQ 

Coi relation with 
Foster Mother’s 
education 

All tests 

87 

1 23 

1 12 

Kiihhiiann-Binct 

32 

> +9 

1 —06 

1916 Stanford-Binct 

33 

/ 16 

; 22 

1937 Stanford-Binet 

22 

1 —05 

1 35 


Childicn’s intelligence was not significantly related to the education of 
the foster motlier on any of the tests, although there appeared to be a tendenev 
for an increase in the relationship with an inciease in the age of the childien 
In terms of coefficients of coiiclation, there was no significant tendency foi 
selective placement based on the iclationship between fostci motliei education 
and tine mother’s intelligence oi education The coiielations wcie posi¬ 
tive ( 08 between tiue mother IQ and fostei inothei education and 16 be¬ 
tween tiue mother and fostci mothci education), but wete not significant 
When the childien were giouped accoiding to the occupational level ot 
the tostei home a 4-point diflcicncc favored childien in the homes inoie su- 
pciioi occupationally The mean IQ of 32 childien in homes in the three 
uppci levels was 108 6 {SD 13 3) and the mean of 54 cliildicn in homes in 
the foiu lowei levels was 104.2 {SD 18 0)* The diffeiencc w.is not 
staLivtically significant. (Coriesponding IQ's of the tiue inotheis were 62 8 
and 62 7 ) 


‘Occupation of one foster father was unknown 
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U Group II Muni'al Devpiopmeni of Ciiildrfn Whose Faiiiprs 
Have Low Occupational Status 

Occupalional level has been used as a lougli measure of intclliKcncc in 
populai thinking and to some extent in scientific investigations Most of 
the scales foi classifying occupations me based at least in pait on the assump¬ 
tion that vaiying dcgiees of mental achievement chaiacteiizc iliffeient occu¬ 
pational levels Although theie is wide variation within each occupational 
categoi 3 ', theie has been general agiccment in finding .i piogression in the 
group level of the intelligence of childicn in then own homes upward from 
tile unskilled laboi gioup to childicn of piofcssional woikeis 
Whetlici this ticnd is because of a basic infcuonty of pcisons in the lovvci 
occupational levels which is tiansmittcd to thcii offspring, oi is conditioned 
to a laigc extent bv lack of envuonmcntal sliimilation found in homes in tlic 
lowci occupational levels cannot be dctcimmcd by a study of childicn living 
in the homes of then own paicnts The puiposc of tins section is to considci 
expciimental evidence sui>plicd by a study of the <lcvclopment of children 
whose fatheis aic at the low end of the occupational scale when these chil¬ 
dicn aic not icarcd in the familial cnviionmcnt Since m many studies of 
fostei childicn adequate paternal history is often lacking, the objectives in 
the selections of tins group have been to include only those upon whom in- 
foiniatioii on the fatlici’s occupation was available and limited to the infciioi 
levels After cases bad been excluded in which a question had been raised 
legaiding the pateinitv of the fathci oi the infoimation legaiding him, 
133 eases weie found in which the fathci was classified as an unskilled oi 
slightly skilled laboiei, on the scale devised bv Goodcnoiigb (3) Of these, 
111 had been tested when the study closed 

I. Tme Patents 

Childicn in this gioup wcic selected foi study because the occuiiational 
status of then fatheis was known to be below the avciagc level of tlie gcneial 
population, all of them being unskilled oi slightly skilled laboicrs Addi¬ 
tional evidence that the fatheis as a gioup had intcrioi social status was 
supplied by supplementarv infoimation icgatding education and st.uiding in 
the community 

Mean occupational status of the fatheis of childicn who had been tested 
was 6 8 with a median at 7 0 Eighty per cent were clasbi/ied in the low¬ 
est occupational categoiv Most of the common laboieis in this group were 
dependent upon odd jobs or casual faim woik, and the lecoids indicated that 
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many had never had steady employment Educational data in terms of re- 
poited giadc completed were available on 76 of these fathers, the mean being 
8.7 and median 8 0 

Analysis of the mfoimation available rcgaidmg the mothcis of the tested 
children indicates that as a group they aic leprcscntativc of a downwaid 
selection of the population m teims of intelligence, education, .incl other 
factors lelating to social status Tins infeiionty, however, is not as marked 
or as uniform as in Group I. Intelligence test scores were available for 
75 of the mothers whose children have been examined The mean IQ was 
77 8 and the median 795 with a range fioin 40 to 110 Education was 
reported for 99 of the mothers of tested children with a mean of 8 6 and 
median at 8 0 

2 Fosta Patents 

I'he foster homes in this gioup wcie maikedly superior to the homes from 
which the children issued and were somewhat supciioi to the homes of the 
children considered in the preceding section. Less tlian 9 pci cent of the 
foster fathers were classified in the lowest occupational categories whereas all 
of the true fathers were in those levels 

A comparison of the histones of the tested children with the histones of 
the untested group shows only minor diftcienccs on a basis of the factors 
considered althougli the histones of the untested children tended to be slightly 
superior The children of all mothcis with IQ'^ of 50 or less had been 
tested, whereas the childien of two of tlie live mothcis whose IQ'% were over 
100 had not been tested. The proportions in the other IQ levels were 
roughly the same for the tested and untested gioups The compaiison of the 
true and fostci histones of the tested and untested childien is shown m 

Table 4 


TABLE + 


Factoi in history 

No 

Tested group 

Mean Median 

No 

Untested 

Mean 

group 

Median 

Tiue Mother IQ 

75 

77S 

79 5 

14 

81 S 

80 0 

Tiue Mother Ed 

99 

8.6 

80 

17 

9 2 

9 0 

True Father Ed 

76 

87 

80 

12 

8 8 

8 0 

True Father Occ, 

III 

68 

7.0 

22 

62 

70 

Foster Mother Ed 

102 

11 3 

12 0 

20 

11 7 

12 0 

Foster Father Ed. 

102 

114 

12 0 

29 

11 5 

12,0 

Foster Father Occ 

110 

3.6 

40 

22 

10 

4 0 
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3. Mental Level oj the Childien 

'I'he childicn in this group weic placed in foster homes at a mean age of 
five months, the median was 3 3 months and 71 pci cent of the children 
were placed wlicn less than six months of age The range extended from 8 days 
to 21 6 months Mean age at time of examination was 5 years, 1 5 montlis 
and the median was 5 years, 10 months. 

Foi the entile group of 111 children the mean IQ was 1103 and the 
median 110 0 Only two childicn tested below 80 in contiasl to 28 chil¬ 
dren having IQ's above 120 Chronological age, mean IQ, standaid devia¬ 
tion, and lange by tests are pieseiited in Table 5 


TABLE 5 


Test used 

Oil children 

N 

CInonologicnl 
ngc, mouths 

Mc.'iii 

W 

SI) 

Range 

All tests 

111 

61 5 

1103 

155 

BBffl 

Kuhlinnnn'Bincc 

ts 

23.1 

1134 

17 2 


1916 Stfinfoid-Binct 

46 

859 

108 2 

n 9 


1937 Stanford'Dinet 

20 

9I.+ 

107 5 

17 7 

iZ’lU 


When the child’s IQ was coriclatcd with the IQ of tlie tiue mothci in the 
75 cases in which the IQ’s of both the tiue mother and clnld were known, 
the lesultiiig Pearson pioduct-inomcnt coefficient of coriclation was 221 
(Foi significance at the 5 pci cent level, a correlation of ,227 is icquiicd.) 
When analyzed accoiding to type of test, the coirclation of child's IQ with 
true mothei IQ was significant only on the Kuhlm.mn test, the coefficient 
of coiicl.ition was .31, which is significant at the 5 pci cent level. On the two 
Stanford levisions, the coriclations lacked statistical significance, the coi- 
lelations being .23 on the 1916 Staiifoid and .05 on the 1937 Stanfoid. 

For the gioup as a whole, and on a basis of different tests theie was not 
a significant relationship between the intelligence of cliilclien and education 
of fostei mothers For the entiie gioup the coefficient of coirclation was 
— 07. The correlations on scpaiate tests langcd from —25 on the Kuhl- 
mann to 43 on the 1937 Stanfoid, with a coiiclation of —01 on the 1916 
Stanfoid. 

There was no selective placement as evidenced by the correlation between 
the education of the true and foster mothers All coriclations vvcie very low, 
langing from —07 on the Kuhlmann to .03 on the 1937 Stanfoid, with 
the coefficients of coiiclation for the entire group being —.03 Comparison 
of the children in foster homes in the thiee upper occupational levels with 
those m homes in the four lower levels levealed a 10-point supeiionty in 
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mean intelligence quotient m favor of the children m homes m the higher 
levels. The mean foi the 50 childicn placed in homes in the upper levels 
was 116 0 {SD 13 8), foi 60 childicn in the homes rating lower occupa¬ 
tionally, the mean was 105.9 (SD 15 3).° The difteience is statistically 
bignificant at the one per cent level (Fisher's "t’" 3.58,) 

Howcvci, childicn were placed selectively when tiue mothei IQ is con- 
sideied m lelation to occupational level of foster home. Intelligence quo¬ 
tients known foi the mothers of 32 tested children in homes in the upper 
occupational level* showed a mean of 82 1 (SD 13 3). The mean JQ of 42 
motheis oi tested childien m homes in the lowei occupational levels was 
75.0 (SD 15 7) The difterence is statistically significant 

E. Group III: Mental Development of Children Whose Mothers 
Are Mentally Retarded and Wiiosr Fathers Have 
Low OCCUI’AIIONAL StATUS 

If the social background of only one parent is definitely known to be 
infcnoi, the possibility exists that this infciiority may he offset by lactois 
in the liistoiy of the othci parent. The present section is concerned with the 
mental development of childicn in adoptive homes wheie both the mateinal 
and paternal liistoncs arc known to be infciioi accoidmg to specified ciiteiia. 
The group consists only of the cases which appeal in botli Gioups I and II, 
and represents the total amount of overlap between these gioups 'The 
motheis of all childien m this gioup are known to have IQ’& of 75 oi less, 
and all of the fathers have been classified as unskilled oi slightly skilled 
laboiurs 

TIinty-Ave children met the.se cntciia, 31 of these had been examined 
As 111 the othei groups theie wcie no significant differences between the his¬ 
tones of the four untested children and the tested gioup, so only the tested 
group IS icpoitcd on Mean age at time of placement was 4 months, 13 
days and the median 2 months, 23 da)'s Sixty-five pei cent weie placed m 
foster homes when less than six months of age Mean age at time of test 
was 5 yeius, 3 4 months, with a median of 6 years, 7 months, 

1. Ttne Patents 

Mean IQ of the tiue mothers was 62 6 with a standaiJ deviation of 8 6 
The median was 64 5, and the lange was fiom 40 to 75 Education was 
reported in 27 cases, the mean being 7 0 and the median 8 0 


®OccvipAUon of one foster father was unknown. 
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All but seven of the tiue fathcis were in the lowest oecupAtional classifica¬ 
tion, making a mean level tor the group of 6.8 School attainment was 
icportecl in 18 cases, mean gia<le completed was 7 4 ami tlic meilian 8,0 

2 Foite} Paients 

As in the other groups the fostei hoincs present a contiast with the true 
family histones of the children Completion of the eighth grade was the 
lowest educational level achieved by nny foster mothei, and the range ex¬ 
tended upward to college giaduation Only two tostci fatlicis were repented 
as having less than eighth giadc education, and the level extended to gradua¬ 
tion fioin college. Mean education foi foster motlicis was 11 0 with a median 
at 12 0 Foi foster tatheis the mean was 10,7 with a median of 10 0 
Occiipation.ally, the level of the fostci homes «as maikcdh above lliiit of the 
tiue fathers and somewhat above the population as a whole, witli a mean 
of 3 8 and a median of 4.0 

For tlie entne group of 31 childicn, the level of mtcDigcncc ums slightl)' 
above nveiagc witli a mean IQ of 1041 and a median of 1040. Diftci- 
ences between types ot tests were not statistically significant ^lean age at 
time ot tests was 5 vcais, 3 4 months with a median of 6 years, 7 montiis 
and a range fiom I yeai, 1 2 montlis to 10 ycais, 6 montlis Results accord¬ 
ing to tests aic given in Table 6 

TABl.E 6 

Tc'its used on childicn A' Mc.iii JQ SI) 

S9 

! 6 
6 % 

The Pcaison pioduct-momcnt coefficient of correlation between the intel¬ 
ligence of tlie cliildicn and then true motlicis was .12, and the coiicsponding 
coiiclation of chilclien’s intelligence with education of the losiei nmthcis 
was 16. Ncitlier of these coiielations is statistically significant 'I'licic w.is 
no evidence of selective placement in tcims ot the lelations between educa¬ 
tion ot tine aiul fostci niothci oi between education of tostci inothci .uul JQ 
of tiue mother (; — 02) 

A compaiison of tiie mental development ot childicn in relation to occu¬ 
pational level of foster homes shows the same trend found for Groups I and 
II, 10 chiklien placed in homes in occupational catcgoiics 1 to III had a 
mean IQ of IIO 1 {SD 12 6), and 20 children in homes in occupational 
levels IV through VII a mean IQ of 102 5 {SD 17 5) Fhc diftercnce of 


All tests 

31 

101 i 

Kiihlniann Binct 

10 

UI6 2 

1916 Stantoi d'lftnct 

13 

(03.1 

1937 Slnnfoi il-Binct 

R 

102$ 
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7 6 IS not statistically significant. There was a tendency for children of 
duller mothcis to be placed in homes which were lower occupationally, with 
a statistically insignificant dittereiice of 5 6 /(? points between the mothers of 
the two groups of children 

F Summary and Conclusions 

The purpose of the study was to investigate the mental development of 
childicn with known infciior social histories who were placed in adoptive 
homc-s in infancy. Three gioups weie studied* one gioup of 87 children 
whose mentally letaided motheis had intelligence quotients of 75 or less; a 
secniul ginup of ] 11 childien whose fathcis weie unskilled oi slightly skilled 
laboicis, and a third group of 31 childicn who were ovcilnpping in both of 
the above gioupi., then mothcis being mentally retarded and their fathers 
being cl.issified low occupationally 

Conclusions may be sunimaii^cd as follows: 

1. Children of motheis with low intelligence oi fioin fathcis with low 
occupational status oi from a combination of both, placed m adoptive homes 
in infancy, attain a mental level which equals or exceeds tlint of the population 
as a whole. 

2 The frequency with which cases showing mental ictard.ition appeal is 
no greater than migiit be expected from a random sampling of the population 
as a whole, and the frequency with which cases having superior intelligence 
appear is somewhat grcatci than might be expected from a landom sampling. 
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EDUCATION FOR INDEPENDENT THINKING* AN 
ATTEMPT'*' 

T//e Inlet ftattanal People's College, Ilelsittgoi, Deninaik 


Holgbr Iisager 


A. Introduction 

By independent thinking is meant here a tendency to analyze all impoi- 
tant statements or propositions in ordci to estimate then tiuth or degree 
of probability Even in the best educated communities many expicssions of 
superstition, piejudice, and misconceived geneiahzatioti'; cuculate The two 
lattei aie by fai the most dangcious and aic widely used for political and 
other kinds of piopaganda Most people m Ucnmaik aie able to iccognizc 
supeistition as such, but wide*swecpmg gcncializations—when put fonvard 
by people of prestige—^and prejudices arc often accepted as tiiiths and acted 
upon accordingly. 

In a dcmociacy, where people to a certain extent arc expected to choose 
their political attitude by weighing the value of conflicting aiguincnts, so 
that their choice is not made just in accordance with the most aggressive 
propaganda, it ia of the utmost importance ^liat independent thinking in 
the above mentioned sense be encouraged In fact, it might prove a vac¬ 
cination against the disease of demagoguery, for which a ciisis-stnckcn, 
unenlightened democracy might be an easy prey. 

Some doubts a<! to the possibility of educating the common people even 
to some degiee of independent thinking has been voiced This study is an 
attempt to measure tlie effect ol a slioit couisc in independent thinking on 
Danish unemployed woikeis. 

B. Procedure 

This investigation was made in tlie Fall of 1943 at The Inteinationnl 
People’s College, Hclsingdr, Denmaik This college, Avliicli befoic and 
after the wai has had an intcinational cuniculum and is visited by students 
fiom all ovei the woild, had duimg the German occupation of Denmark some 
courses foi uncmploved Danish woikeis 

The college gives instiiiction along the lines of the Danish folk lugh 
schools, stressing lectuies, study ciiclcs, discussion gioups and classes ( the 

^Received in the Editorial Office on May 10, 1947 
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living word”) m foieign languages and cultural subjects such as economics, 
international relations, social psychology, philosophy, and literature at a 
piimary level. No examinations are passed, the students only receiving a 
testimonial at the end of the term 

In the experiment, which lasted one month, 34 unemployed woikeis took 
pait, but only 27 subjects attended all the sessions, so that the results are 
based upon the findings fiom these students These had all had elementaiy 
school tiaining, and about half of them had received vocational tiaining, too 
They cannot be said to represent the average Danish woiking man in all 
respects as most of the unemployed who go to such colleges aie more eager 
to educate themselves than the average workers are 

None of the students had any knowledge of philosophy or scientific think¬ 
ing bcfoie they ciiteicd the college. Unfoitunatcly only 18 wanted to be 
given intelligence tests, and those who did placed themselves within the 
normal range (IQ 85-115) except foi one who had an IQ of 80 only. An¬ 
other student wlio was intelhgcncc-tcstcd latci had an IQ ot 120 
So in this respect it is most likely that the sample was representative for the 
Danish woiking man 

First of all the students answeied the questions shown in Table 1 contain¬ 
ing 10 expressions of superstition and 15 cxpicssions of picjiidice and mis¬ 
conceptions. 

The shoit course in independent thinking consisted of three lectures with 
demonstrations lasting 50 minutes each with an intcival of one week between 
each lecture The lectures stressed the following points 

(rt) Always st-ut by making quite cleat what j^ou youisclf and what 
othci people aic talking about, define all important statements before you 
entei into a discussion 

{b) Distinguish between the three kinds of propositions, (a) logical 
propositions which aie, in fact, tautologies, {b) cinpiiical propositions which 
may be moie oi less probable but never absolute tiuths, and (t) nonsense 
sentences whicli aie iieithei tautologies nor empirical statements. 

(c) llewaie of making statements about things you have experienced, 
because of the imperfection of your senses 

Foi Points and b the arguments of A J Ayer Language, Tntth, and 
Logit (London V GoUanez, 1936) weic followed, and the elaboration of 
the thud point was based upon a book of a Danish psychologist on the falli¬ 
bility of oui sense impressions, P. Mahnsen "Vidnendsagnets Ufiaalideltghed" 
(Copenhagen. Poul Branner, 1936). All three points were amply illustiatcd 
by examples and discussions with the students 
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One week after the last lecture the questioiiuauc w.is admimstercd again, 
the only difteicnce from the first time of presentation being that it was .ir- 
langed in reverse oidei The 25 statements of the questionnaire wcie all 
expiessions of supcistition ot misconceptions and prejudice which the author 
had noticed amongst Danish college students. The method of measuring 
the effects of the course was adopted fiom Harter (1) 

C. Results 

The immediate effects of the shoit couisc aic shown in Table 1 Tlicre 
was a statistically significant difference between the number of “true” and 
answeis before and aftei the couisc, and from this we gather that there 


TABLE I 

The DtFEcrs or a Shori Coursp in Inopponornt Tiiinkinc on 25 Exprfssions of 
SU l'EKSUIlON, PRPJUDICP AND MlSCONCFmON 



Statements 

Answei 

True 

s bcfoic COUISC 
Kaisc ? 

Answers afur course 
Trm. False ? 

1 

Trade docs not contribute to 
piodiiction 

9 

14 

4 

5 

7 

IS 

2 

Cunning women cuie many 
people, who aic given up by 
medical science 

141 

9 

2 

10 

9 

8 

3, 

An uncertain glance betrays 
a bad chainctei 

6 

16 

5 

3 

18 

6 

4 

It IS bad luck to start any¬ 
thing on Monday 

1 

26 

0 

0 

25 

2 

S 

Present day youth ts moie in¬ 
telligent and indiistiious 
than the youth of former 
ages 

18 

5 

4 

6 

9 

12 

6 

The lowei classes have on 
the whole a better cliai- 
acter than tlic more well- 
to-do 

10 

10 

7 

6 

11 

ID 

7 

Ceitain amulcttes and mas¬ 
cots protect you against 
accidents 

1 

23 

3 

1 

23 

3 

8 

The Danish soldier h.ns al¬ 
ways shown himself moic 
biave and enduring chan 
his opponent 

10 

10 

7 

3 

14 

10 

9, 

Some niimbeis me lucky 
otheis unlucky 

4 

20 

3 

0 

23 

4 

10 

Knowledge of good and evil 
IS iiiboin 

6 

16 

5 

10 

11 

6 

11 

The Cliuich always serves 
capitalism 

9 

13 

5 

7 

9 

11 

12 

The spiiitualists can commu¬ 
nicate with the spirits of the 
dead 

5 

20 

2 

2 

20 

5 
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o!\ account of lacking evidence This was in accoidance with the tendency 
of the Icctuies. 

Yet It must be recognized that some of the "true" and “false” answeis made 
at the second presentation of the questionnaiic may be the outcome of a 
piocess of estimating the dcgiee of probability of the statements. Some of 
the subjects may have thought that oveiwhelming evidence pointed to the 
falseness of a statement such as “An unccitaiu glance betrays a bad char¬ 
acter” or to the truth of some of the othci statements. So the questionnaire 
does not measine the full extent of the analyzing piocess. 

It was possible to make some observations on the students’ ways of rea¬ 
soning and discussing duruifi the lem.iinmg part of the teira (thicc months), 
cind to diaw some conclusions from those observations No doubt the effect 
was gicatcst m the more Intelligent subjects Tliey liad comparatively 
fewei “true” answeis and then ways of arguing and discussing changed 
pciccptibly. The least intelligent, however, did not piofit much fiom the 
course 

Furtlici, aftci thiee months the effects were still peiccptiblc in thiee or 
perhaps four of the students, while it was impossible to say whether the 
course had lasting effects upon the othci subjects. But we mav safely con¬ 
clude that for the majority such a couisc would have little oi no lasting 
eftects 

We still do not know to what extent people of average intelligence and 
average educational standard can leain to think independently, but when a 
few actually do learn something from such a shoit course, it is highly piob- 
able that much better results could be obtained fioin longei and more thor¬ 
ough courses More individual teaching of the pnnciples of independent 
chinking might yield good jcsults, too This seems to be the line of action 
to take. An even more simplified account of the theoiy of logical positivism 
would not do justice to the theory, and it would ceitainly not be able to stimii- 
l.ate and educate tile subjects to independent thinking to the same extent as 
the already abridged repiescntntion 

E Summary 

A slioit couisc consisting of thiee lectuics on the main principles of Iogic.il 
positivism and the impei lection of the human senses piovecl to have a sig¬ 
nificant immediate cftcct on supeistitions, prejudices, and misconceptions held 
by 27 Danish unemployed attending a college couise 

A lasting effect was only shown in a tew cases, and the evidence points 
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to a longer and more thorough course if more than a few arc to i>i'ofit from 
such an immuniaation against prejudice and subversive propaganda. 


References 

1, HAai'EB, R. 8. The effects of training upon llie belief in certain popular mis¬ 

conceptions. J. Appl. Psfchut., 1937, 21, 119-129, 

2. IlSAGCR, H, Et forsrtg paa opdiagelsc til selvsKendlg tankning {An attempt at 

education for independent tliiiiking). Piid.-PsyM. Tidisi., 1944, 4, 97-106. 

Socialkonloret 
Hehint/or, Denmark 




SHORT ARTICLES AND NOTES 
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ERRORS WHICH CAN AND SHOULD BE AVOIDED IN SCOR¬ 
ING THE STANFOUD-BENET SCALE* 

West TIaitfoid, Coaneclicul 


Helen Oexle Pierce 


ITicic arc a numbet of ciiors in scoring the StanforJ-Biriet scaie which 
occur rather fiequently, apparently as a result of the attitude of diffciciit 
examincis toward their woik and towaid their patients, and having to do 
with work habits developed by an examiner as he accumulates his testing 
experience in the field While prepaung a paper foi publication some 
months ago (1) whicii involved an exhaustive analysis of 88 Stanford-Binet 
tests (Terman-Meirill icvision) administered to 39 nuisery school childicn 
(74 Foim L and 14 Foini M) by three examiners, certain tendencies of 
diffeient cxamineis to use the test material somewhat diftcrcntly became 
evident All three of tlic examiners m question weic well trained, experienced 
clinical psychologists, and this author feels that if they and otlicrs like them 
show test use variations as shown in this set of records, tliose less cxpcitcnced 
and less conscientious would show even more tendency to eiroi, thus the im¬ 
portance of pointing out common recording and scoring errors in an effoit 
to avoid them. 

Frequently an examiner forgets that Ins records will not be as readable 
to other exfiininers later as they aic to himself. He fails to fill in minus or 
' plus signs on each test item When analyzed later, it is impossible to tell 
whether the items were actually given or whcthei the score was estimated 
fiom the Items actually marked. 

Some examiners credit refusals and others do not Fhey seem to make 
personal judgments on the spot, that is, some feel that the child can do it 
but will not, so they credit the refusal as a passed item in computing the 
final score. Others feel the child c.nn’t do items he icfuscs, so they score 
refusals as failures. Otheis mark failures on what sometimes were refusals, 
thus misjudging the child’s emotional appioach to the item. 

Some examiiieis allow themselves to be influenced by the halo effect, they 

•Received in the Rditoiial OIBcc on March S, 19+7 
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over-estimate mtelligencc on tests which they feel aic inconclusive A case 
in point IS that of a child who obtained an IQ of 105 when fiist tested. The 
examiner icpoited that the child “piobably is of siiperioi intelligence” Re¬ 
test Inter showed only aveiagc intelligence, howevei, so the examiner’s per¬ 
sonal iinpiession of the child's actual mental ability was not as accurate as 
the Stanford-Ilinct scoie on the first test given 

Examiners at times "undei-tcst,” i c., they don’t give the time and effort 
nccessaiy to get the maximum scoic, once the retest score equals that of 
tests picviously given 

Some apparently stop testing when the child has failed five of six items at 
one level, assuming (probably to save time) that the next level is the final 
level without actually giving the six or eight items involved 

Them IS evidence, too, that some examiners omit tlie administration of 
types of itenns which they find troublesome oi time-consuming to give For 
example, one cxaininci consistently omitted giving Objects fiom Memoiy at 
Year IV and Three Commissions at IV-6. Tins sliowed up on all tests out 
of the 88 studied for this analysis which were given by that paiticular 
examiner What he did was to cicdit the alternate test shown on the test 
blank at those levels This looks like an effort to save time, as the alternates 
are items given at the pievious level winch can be credited at the next level 
if passed with enough credits. As the mental functions incasuied by the 
alternates aie different from those mcasuicd by Objects from Memory and 
Three Commissions, it is not easy to see how the test results repoited by 
this examiner could be as valid as if this time-saving practice were not 
indulged 

When the test records of only three cxamincis show the scoring vaiiations 
indicated above, one only can guess how many cnors of tins type appeal due 
to the pcisonal working habits of hundieds of workeis in the field Add to 
this the scoting crrois of incxpeilenccd and poorly tiained woikers, including 
those pliysicians, psychiatrists, social woikcis, teachers, and otheis who aftei 
giving a few intelligence tests m a supcificial mannei, feel that they can 
score them and get a “pretty good idea” of their patients’ intelligence, and 
there IS cause for wonder that this test mstiumcnt and otheis give as iniich 
ical help in the clinical field as they actually do 

No one claims mathematical accuracy in measuiing the total mental 
capacity of a human being, but the Stanfoid-Binet scale has proven itself to 
be the most widely useful and accuiate measuie of the intelligence of childien 
that we have at oui disposal Theiefoie, it is uiged that woikeis in the field 
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discipline themselves to give and score tests as accurately and completely as 
tliey can, thus icalizing the full clinical value of the Stanfoid-Binct scale 
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THE RELIABILITY OF PERSONALITY TRAITS DIFFEREN¬ 
TIATING DELINQUENT AND NON-DELINQUENT GIRLS* 


De/ifii lineni of Psychology, Ohio State Univeisily 


M. A Durea and a L. Assum 


All earlici study by one of the present wiitcrs (1) described a method by 
which traits weic selected which distinguish delinquent from non-delmqucnt 
boys. These tiaits were found to be statistically reliable in difteientiatiiig 
the two gioups (2). A latei investigation by one of the piesent writeis and 
Fcitman (3) dealt with the problem of tiaits which differentiate delmqiicnt 
fiom non-dchnquent girls. The present study is concerned with testing the 
icliability of the traits which cmciged fiom compaiisons of delinquent with 
non-dclmquent girls. 

The basic mstuiment fioin which differentiating chaiactcustics were se¬ 
lected was the Interest-Attitude Tests, devised by Piessey (6). The tech¬ 
nique consists of foul sub-tests, each containing 90 items. Each array of 90 
items falls under a different category, i.e., four diffcicnt ariays of traits- 
(tt) things considered wrong, (b) anxieties, fears, wonics, (c) likes and 
inteicsts, and (d) kinds of people liked or admired. Following are the 
traits from each category which were found to distinguish delinquent and 


non-delinqucnt girls ■ 

Test I (Things consideicd wrong) accidents {-l-)i speeding (+), 
aiguing ( + ), being shabby ( + ), punishment (+) carrying a re¬ 
volver ( + ) _ , I X u I /X\ 

Table II (Anxieties, fears, woincs)' poison ( + ), choking l,t-^ 

kn.ve, ( + ), cum.. (+1, fn"..ly (+). ."'I (+>• < + >■ 

(-}-), opeintlon (-4-), wrecks { + ) 

Test III (Likes and interests) clothes ( + ), bicycling ( + ), ro cr 
skating ( + ). cooking ( + ). child.en ( + ), tap d^'incmg ( + ) 

Test IV (Kinds of people liked or admired) lovely (T). husky + , 
lYcnllliv ( + ), wcIl-d.Yssed ( + ), joylul ( + ), kind ( + ). Iiniidsomt ( + ) 

As will be iioted, tlierc aic 29 Halts oi qualities out of a total of 360 iii 
the foul sub-tests of the Interest-Attitude Tests rvhich differcutiate delm- 
quent from non-del,nquent gnl* All of the differentiating items ale given 
plus designations, denoting that delinquents responded with greate, 
queiicy to them than non-delmquents 


*Rcceived m the Editorial Office on May 2, 19+7 
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For purposes of dctcimining the reliability of the unit of differential items, 
a method of scoring similar in all lespects to one employed in former studies 
(2, 4, 5) was used The method is as follows* The subject is instuicted 
to single-cross (X) oi double-cross (XX) items in each of the four sub- 
tests. Intensity of response is revealed through single or double ciossings 
No limitation is placed on the number of items m each anay of 90 to which 
responses may be made The numbei of items which elicit lesponscs mav 
be few or many. Likewise the subject is free to single oi double-cioss 
items according to personal piedilection. To obtain a differential score on 
the Interest-Attitude Tests only the 29 items listed picviousiy were used, 
irrespective of the total number of xesponses made by each subject Following 
IS an example of differential scoring 

Case L, a 16yeni-oId delinquent giil On Test I rcsponscB were as 
follows to tlie dilFerential items XX speeding, XX .irgiung, XX being 
shabby, XX carrying a levolver No responses were made on the items 
accidents and punishment Summing the items, double ciosscd items 
counting two, single-ciosscd one, a score of 8 is obtained. On Test 11 
responses are: X poison, X choking, XX family, X discose, XX wrecks 
no responses were made to the items knives, ciimes, jnil, sickness, or 
operation The score on Test II is 7 Test III responses are XX 
children, XX tap dancing, XX bicycling, XX loller skating, XX cook¬ 
ing, XX clothes Responses weie made to all diffeiciitial items on Test 
III, the score being 12. Test IV responses aie XX lovelv, XX \yell* 
dressed, XX joyful, XX kind, X handsome No responses were mode 
to the Items husky and wenlihy. The score on Test IV is 9. The differ¬ 
ential score for the entire instrument was obtained by adding the differ¬ 
ential scores for each sub-test, which in the illiistiativc case is 8, 7, 12, 
and 9, or 35 

The highest possible diffeiential score obtainable is 58, the sum of all clouble- 
ciQssed Items, the lowest possible score 0 Theicfoie, diffeiential scores varied 
between these two extiemcs 

For purposes of determining the reliability of the differentiating tiaits, the 
present investigators administered the Interest-Attitude Tests to additional 
control and experimental gioups. The experimental group was constituted 
of 276 delinquent girls from five diffeient institutions. Life ages ranged 
fiom 13 years to 17 years, 11 months All delinquent subjects weic of the 
white race The control gioup consisted of 151 non-delinqucnt gnls, all of 
the white race, and covering the same age range as the experimental group 
The tests from these two groups were diffeientially scored accoiding to the 
procedure described heretofore and a series of compaiisons drawn, Statistical 
treatment of the data occurring from the differential scores of the experi- 
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mental and control groups assumed three forms (a) giaphic presentation 
of the comparative distributions of differential scores, {b) analysis of the 
overlapping of the two groups, and (c) determination of the reliability of 

D 

differences m terms of- 

Figure 1 shows comparative distributions of differential scoics It is 
clear that the distribution of scores for non-delinquent girls is positively 
skewed, while the distribution for delinquent girls appioximates a normal 
frequency sui face 

OeUNHUENT 

_ MON-Oei-INtiUCNT NalSI 


52 



HIOPOIMTS or INTERVALS 


FIGURE 1 

CoMPARAnvr DiSTRinuriONS of Difjlrentiai bcoRES 

Considering tlie compamtive groups from the standpoint of overlap, it was 
found that on the average age-foi-age slightly more than 85 P''^ 
non-delinquents seored below the median differential score for clmquen 
For the Lperiinental and cont.ol groups as a -hole the respective m d a, 

differential scores were 26 6 and 12 5 Approximately 89 per cent tl 
eont.nl gicup scored below the median differential score of the experimental 


group 
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As has been indicated, reliability of diffeicnces between mean difterential 

D 

scores was tested by the conventional statistical formula -- in which 

PE(diffi 

a value of 4 or greater is indicative of significant difteience. Table 1 shows 
the pertinent infoimation emeiging fiom this phase of the analysis Fiom 


TABLE I 

Comparison or Delinqucni anp Non-Delinquent Girls in DiPFERENriAi Scores on 
ruE iNTLRrsT-ATTnuDB Tests 



No. of 


Difi= of 


D 

Group 

ca^ea 

Mean 

meiins 



13-yr delinquent 

16 

28.3 

100 

1 7 

5 9 

I3-yr non delinquent 

19 

18.3 

14-yr delm<iueiit 

56 

28 3 

117 

1 6 

7.3 

14-yr non-dcluiquent 

39 

16.6 

IS-yr delinquent 

54 

25 3 

11 0 

1 6 

69 

15-yi non-deilnqiient 

28 

14 3 

16-yr delinquent 

78 

28 0 

150 

1 3 

11 5 

16-yr non-delinquent 

34 

130 

l7-yr delinquent 

72 

27 0 

14 2 

] 1 

129 

17-yr non-deiinquent 

31 

12 8 

Mixed Ages, dcllnqucni. 

276 

27 3 

12 7 

,7 

18 1 

Mixed Ages, non-clelinquenc 

151 

14 6 


this table it is evident tliat differences arc leliable at all ages and for the 
total of each of the comparative gioups. 

A few conclusions and suggestions may be drawn from this study The 
delinquent girl cvpiesscs her peisonality in terms of a pattern of cJiarac- 
teiistics which differentiates hci reliably from the adjusted girl In relation 
to certain things that the delinquent girl considcis wiong, things about which 
she woiiics or is anxious, things which are of interest, or qualities she 
admires in others, she presents a different picture than the non-delinquent 
girl. The comparative gioups aic not mutually exclusive. Some oveilapping 
in differential scores is m evulence. On the whole, however, it may be 
assumed that no more than 10 to 15 per cent of non-delinquent girls exceed 
the median differential score foi delinquent giils. 

Elsewhere (2) it has been suggested that diffeicntial items found foi 
boys might have significant use in screening fiom an unselected population 
those boys who though not delinquent may have potentialities for becoming 
so Since the present study shows that the pattern of tiaits foi delinquent 
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girls IS reliable, it appears that the same practical application is possible in 
the case of an unsclectcd population of gills as has been suggested for boys 
Scicening of the kind desciibcd would lay the foundation for effective men¬ 
tal lijgiene at a ciitical point. 
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(Bull, Su Cyiil Intelligence and FeiUhty The Effect of the Diffei- 
^ential Biitli Rate on Inboin Mental ChaiaLteustics. London Hamilton 

1946 ) 

Reviewed by Raymond 13 Cateell 


This survev was picpaied at the icqucst of the Royal Commission on 
PopdMion, which, It .s rcf.cihmg to icalizc, is p.obably tlic 
mont popokt.on inquiries to concern itself w„h the tpialitv os well os t 
quontitv of population The slimness of the moiiogi»ph-it eon be ie,iil 
a couple of houis-slioultl not deceive anyone into imagining its contents 
to be of slender scientific impoitancc oi technical intcicst. 

The study begins with an histoiieal levicw of attempt, to nn wer the 
question of whethel modern societies a.e snffeimg f.onr o decline '"'er.|i 
inborn mental capacity as a lesult of the diffeiential K ^ 

Fisher has well leminded sociologists, human communities me ' 

that evolution, or, to be pieeise, the difteicntial suiv.v, rate, 
on the differential birth rate than the diffeiential death rate riie mag 
tude of the dlffeientials, foi vaiious social and occupational groups can 
be seen from the most cursory glance at social stati^ics to = 

iiiablc in their vciy midst • j ralruHtion e.g, fiom such 

measures of the relation of intelligence to le t y ,,„elopmcnts 

othei instance, in which Burt has anticipated later 
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It IS not sinpihing to find that m coUaboiatiou with Moore lie conducted the 
fust (apparently unpublished) investigation diiectly relating measuied in¬ 
telligence to si^e of family; but the fitst lescarch on <in adequate sample 
of scvei al thousand families, using non-veibal tests seems to have been that 
of Cattell, closely followed by Fiaser-Robcits. These two studies, on tluce 
difterent aicas of Kntain and xising diftcicnt tests, aiiivcd, us Suit points out, 
at icmailcably convcigent figuies 

To these findings the writer now adds his own results fiora the accumu¬ 
lated data (luring his 20 yeais as psj'chologist to the London County Council- 
Tins data is imperfect only in that it omits the leally well-to-do oi aristo¬ 
cratic niinoiity, winch, according to Public Sehool suivevs, is unique in 
repioducing itself adequately 

Again tlie icsults me strongly coiioborativc, the cojiclation between intel¬ 
ligence and fcitility in the diftercnt stiuhes varying aiound —0.2, and the 
decline pei generation infcired from these results being from 13 to 2 5 
points of IQ I'he wuter then checks this mam estimate by auxiliary cal¬ 
culations, made with faultless statistical workmanship, fiom data on (o) 
changes in 20 years m the incidence of mental defect, (/;) the incidence 
of scholarship children, and (c) thiough induect calculations involving the 
mc.in intelligence and mean feitility of districts, as in Mnllci’s study in tlie 

U S. A 

In the last lesort, however, social psychologists will lequiic the check of 
actual testings on populations foi which declines have been piedicced Con¬ 
ditions in the Lei{.estei, Dcvonshiie, and Bath areas are excellent foi such 
an experimental check in that the oiiginal samples weic piecisely defined, 
the identical tests are still available, and the migiation in and out is slight. 
Sociologists and sociological funds, howevci, seem to liave been othenvise 
engaged Fortunately Burt is able, ncveithcless, to give psychologists at 
length some definite evidence on actual test-rc-test diftcieiiccs, though the 
London ale.^s for ^vhicli he obtains it aic subject to migiation, of known 
direction but of not too well known amount Between 1913 and 1939 the 
decline found by Burt averages 0 S7 poinis of iQ, but allowing foi vaiious 
influences and samples it is concluded to be somewhat Lrgci 

Indeed the final summing up is that; “The indirect (feitility calculation) 
method suggests .i decline of about 1 9 points, possibly moie (per generation) , 
the diiect inetiiod suggests a decline ol I 5 points at the outside, piobably 
much less.” Iiicidcnt/illy Buit coiiectly recognizes that t)ie J.iigci decline 
(2.5) points) found in CattclVs suivej' is due to using a non-verbal test with 
a larger SD (24 points) which when reduced to the SD of the Binet is 
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closely similar to that of the othei two suivcys He docs not, howevci, notice 
that the appaicntly non-confoiming coiiclatioii by the same c\permients for 
intelligence against economic status (page 14) is due to grouping and can 
.iKo be icadily icconciled with others Burt also pciforms the calculation of 
partialling out social status to show that an mveise relation of intelligence 
and feiUlity holds within a single class This agrees with Cattells direct 
data showing that within single occupations the moie intelligent, by tests, 


belong to more lestnctcd families 

Assuming that Bmt’s data on the diiect measuicment of intelligence cliangc 
in tlic London school population is sound, we arc faced by the niysteiy of the 
discrepancy between this measuiement and that infened fiom diftcicntial 
fertility Paicnthctically one may add that the mystciv is still biggci to 
those optimistic souls who, claiming that they see no evidence anywhere in 
the modem world of declming intelligence, refuse to believe that the calcula¬ 
tion from diftercntial fcitility can have any validity at all' A diffcicncc of 
calculated and discovered decline amounting to 0 4 points of IQ per genera¬ 
tion IS admittedly small, but u is undoubtedly in the direcuon of the in- 
feircd decline being an ovcicstimatc, and one wonders wlieic the ovciestima c 
can have occuued. In the fiist place one can aiguc that the eiior is fea y 
in the ducct measurement. Buit icmailcs that sigmncaiit differences of IQ 
exist betM^een rural and iiiban aieas. and benveen diffeient urban areas and 
concludes “the most readily established changes in IQ seem tiaceable to 
migiation lathcr than to alteiations m the native endowment of stationaiy 
population “ Migration cc.tainly aftcctcd Burt’s results Secondly, the 
improved teaching methods foi the sub-avc.agc and backwaid have 

laised the test scoies of the total population slightly, in so fai as the limet tests 

are contaminated with vcibal oi othci skills. i i i 

While the eiiors in the diiect measuicment of intelligence level aic like j 

to tcducc the apparent tiechne, the cftccts of the euors .n 
from diftercntial fcrtil.ty cannot be no icad.ly •'E™"' ^ ^ , 

l.ttle known or controlled factois m that calculation (39tli Yculiook of 
Nln^^oerety fo. the Study of Educat.on, Part 1) the ---vr,ter » 

suggested that the only one bkely to upset ‘ 

■s tire unknown relattve tntell.gence of unu.au,cd adults. For “ ' 
rna.ry ate .uote urtell.geut .t would be possible for u dysgen. >> ™ “ 

exist among them without the level of the coiumu.uty 

genc.at.on to gcnciation. A point of possible citicsm of Bu s thesiy^s^d.at 
Ite unhesitatingly assumes that ‘■uuuiarued and childless ad. 1 . • 

dispiopoitionate number of pcisous whose intelligence ,s above the avetag 



318 


JOURNAL OF GtNLlIC PSYCHOLOGY 


I know of no evidence of this, and feel that eKpeiimcntal data on this missinj' 
link in the .u^tllment is long oveidue 

A second omission tioin the argument is any discussion of the lelative 
sinvwal rale of peisons above and below average intelligence. It is not so 
difficult to extiact evidence on this mattci fiom existing social ps 3 'chological 
suivcj's of one kind oi another, and theic is little doubt that the survival 
to later age groups, notably to the icpiodiictive age, would, even today, be 
found decidedly liighei in the inoic intelligent While cvnic and sentimen¬ 
talist mav find loom for aigunient as to whcthci the moie intelligent beltci 
survive the d.ingci of mairiage, theic is little doubt that they survive bettei 
the othei hazards of life, and it is possible that this is the principal leason 
toi the calculated decline on difleicntial biith tatc picsenting a slightly worse 
pictuic tlian the actually found decline 

As to the social dynamics, causes and consequences, of the decline, Iliut 
riocb not iisk a guess Pciliaps m so biicf a woik, and fo: the specific pur- 
jioses of the Royal Commission, such speculation would luive been out of place. 
Jliit to boci<d psjxhologibts who have had little doubt, foi the past 10 years, 
about the leahty of the trend itself, the centre ot iiiteicst lias nntuially shifted 
to causes As pointed out in the 39th Yeaihock of the National Society 
foi the Study of Education, restriction of biith late coirclates most not with 
absolute social status but with striving foi upwaid mobility. It is the act of 
the intelligent (but not too intelligent 1) when placed in a strong field of 
social competition Hurt’s obseivation, "In Amciica, the invcisc cone* 
lation between fertility and intelligence would seem to be, if anytlimg, largei 
than in tins country,” is, if true, an additional aigument for the "competition” 
theory of lestiictiou 

Burt does, hovvcvci, vcntuie certain fuithci inteiesting observations that 
show he recognizes the dysgenic tiend as no ineic static, self-contained 
mcch.inical process but pait of a changing, organic reaction involving the 
whole cultuinl pattern Fust he makes one of those non-expeiimental but 
sliiewd observatrons to which his position as a life long worker in the prac¬ 
tical social psychology of educational measureinciit gives weight, that "Dui 
mg the Iasi 30 years, the correlation between economic status and cluldicn’s 
intelligence has, if anything, slightly increased It would seem that the 
effect of educational and vocational guidance has been ratliei to enhance 
the tendency to class-segregation according to iirlelhgence" This would 
ccrtaiply be expected, especially in a country like Britain m which scbolai- 
ships, with maintenance, to higher education aic so plentiful, for most social 
piomotion takes place “between generations," in the schools Along with. 
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assoitative mating tins is likely to increase the dispeision of intelligence and 
make still less true any liteial interpretation of the statement that "all men 
are created equal.” 

The second of Burt’s implicit inteipietations of the overall cultural causes 
and consequences is contained in the statement, "With the use m standard of 
living and plcasuie thioughout the whole community, the class correlation 
(of fertility) will, I feel sure, grow smaller, and the partial conelation with 
intelligence will soon outweigh the partial correlation with economic group." 
The spicad of biith control facilities, through clinics, to the ignorant and 
pool will doubtless be a factor in this cliangc, but the mam advance is to 
be expected from a spread of competition, i.e., of possibilities of ego-involved 
material standards, to that group which was previously too poor to have the 
possibility of entering competition This apparently leaves the conelation of 
fertility and intelligence untouched, but in fact, by one of those organic 
connections which remains to be properly investigated it seems likely tliat 
leduction of biith rate at the lower part of the social scale will be accom¬ 
panied by reveisal of the intelligence-fertility lelation elsewhere 

Intentionally Sir Cyril Burt’s treatment docs not launch out on these 
moie speculative matters, and indeed it is true that at the present moment 
it would be more valuable, scientifically, to obtain a definite answer to the 
two questions which he asks Imnself, namely {a) how big is the dysgcnic 
tiend ns coiiectly calculated from differential fertility, and (i) does the re¬ 
sult check with duect measurements of communities over an interval of years’ 
His review of the lescaichcs in the first field, carried out with that resource, 
objectivity, and flexible handling of statistics that one has learnt to expect 
from him, gives a very convincing answer, despite the one unknown quan¬ 
tity—the unmarried. His answer to the second is less convincing because it 
IS based on less clear data. It is scandalous that a mattei of such great 
social importance should go uninvestigated for lack of the few thousand dol¬ 
lars necessary to repeat the testing in the areas aheady surveyed 10 or more 
years ago. However, the discrepancy in the two values is in the direction 
one would expect fiom the differential survival rates, and the final conclu¬ 
sion, as presented by Sir Cyril Burt so luadly to the Population Commission 
IS one which responsible workers in the field arc bound to endorse. It will 
be interesting to see if there are enough statesmen among the politicians to 
ensuie that appropriate social remedies will be undertaken. 

Depat tmeut of Psyclioloffy 
University of Illinois 
UibanOj Illinois 
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(I'Folff, IF The Pe/sonality of the Piescliool Chi!/} Nctv Yoik' Gnuic 
^ Stiatloiij 1946 Pp, 34-1.) 


RrviEWED BY Dorothy Tiiden Spoerl 


Altliougli one of ihe most stimulating books in its field tlic icvicwcr has 
come acioss m leccnt ye.us, The Petsonalily of the Piescliool Child by Wer 
ner Wolff of llaid College is hampcied to a large degree by a niiiubcr of 
serious defects Tlie total feeling that one gams while leading the book 
IS one of extreme lack of organization Many of the chapteis read as tJiough 
they weie notes jotted down at one time oi another, later to be organized 
into a cohcicnt whole 15ut one feels that they weic published as notes 
without that oiganization A dispiopoitionatc amount of the illustrative 
material, obscivational notes, is diffuse and the author has not claiificd the 
lelaLionslup it bcais to the particulai point under consideration 

At the same time the book is a veritable treasuic chest of ideas, a sen¬ 
tence lieic, an ilhistiation tbeic, a paitially developed experiment somewhere 
else that staits the mind off on a long seiics of associated thoughts leading 
to many ideas foi fiucbei investigaiion Disappointing vet lewardiiig, enlight¬ 
ening and \et superficial, above .ill expciimcnially suggestive but at the same 
tune experiincnt.illv iiiadctiu.Uc, the book is nevertheless well woith the 
Cline it cakes to sift tliiougli tlic inatcii.il ii» a thoughtful way and with 
an appiaising attitude. 

Pait 1 is entitled Obieivalion and contains ch.ipters on the mind of the 
child, the emotions of the child, his social life, and his concept of reality 
Hcie in p.uticiilni .ippears that feeling of “notes taken in the piocess of 
obscivation," until one wondeis if P.»rt 1 is called Obseivntioii for that reason 

I’he most v.ilu.ible feature of tins part is the provocative distinctions which 
are made between the woilcl and enviionmcnt of the adult and that of the 
child Constantly Di Wolff wains against any tcnclcncy to obscive the 
bcliavioi of childien and then intcipict that behavior in terms of what it 
would , have mc.int li.id it been adult behavior His lucid clanfication of 
some of the icasons foi the specialised meanings tluat must be given to 
cliild heli.ivioi is .1 valuable contribution to ouj thinking 

Disiiiigmslung between the mind of the child and that of the adult Di 
Wolfl points out tb.it theic .aie both quantitative and qualitatne teaturcs 
tb.U make diftcicnti.uion of the two minds possible. The child’s experiences 
aic cxtiLinely limited, and unchecked foi validity His pcispective is difter- 
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ent hccaiise (due to his size) he secs a diftcrcnt portion and view of the world 
Above all his ego is not ciystalized, and therefore the child externalizes tilings. 
Various special problems as they relate to the child aic discussed, the most 
valuable being his discussion of the confusions in the child’s environmental 
situation. Theie is for lum a confusion of words, since so often they sound 
the same but have diffeient meanings He confu‘5CS iclatioiiships, learning 
that cveiy "voice is a sound, but not evciy sound is a voice " The gieatest 
confusion the author feels is that between reality and imagination And 
tlie particular significance of these confusions lies in then lelationship to the 
process of learning in the child, making it, too, diffeient from learning in the 
adult 

Again in the second chaptei he conipnies the emotions of the child with 
those of the adult The diffcicnces stemming from the fact that the child 
has not as yet an oiganized self The total emphasis which Di. Wolff puts 
on this matter of the organization of the self is stressed in tlic subtitle of tlio 
book, “The Child’s Search for IIis Self” To the reviewei the most provoca¬ 
tive section of tfiis chaptei is that which deals witli tlie stiucturc of the cliild’s 
aggiession. Aggicssion m the adult he maintains is the “direction of the 
cneigics of the adult’s self against non-sclvcs,” while tlic “child attacking 
another peison is not interested m the reaction of that person, but in the 
experience of liis own explosion” Much of cluld behavior, even at the 
pieschool level, seems too directly related to tlic non-self piescnt in the envi¬ 
ronment for this position to be easily accepted by tliosc witli nuisciy scliool 
experience, and yet one thinks of many instances wheic such an explanation 
adds considerable depth to one’s interpretation of certain observed behavior 
He does not assemble much evidence to back up this position, yet it doea 
suggest a number of experimental appioaclies that might prove to contain 
results of consideiable intcicst Among the vaiious types of aggression, for 
the most part illustiatcd by anecdotal observation rather than discussed, are 
sadism and masochism in children, verbal aggression, aggression realized in 
imagination, in action, as a function of psychic tension and as compensation 
However, the chapter is suggestive rather than convincing and none of 
the ideas are set forth with cinilty or -with any depth in the observations 
or the discussions. The material for a searching discussion is piesent, but 
the discussion is not there 

'I'he third chapter, on social hfc, contains nothing particularly new or 
stimulating The chief theme, obseivationally illustrated, is tliat the differ¬ 
ences in perceiving society and expressing social relationships are what clifler- 
entiate the child from the adult And as before he maintains that the child’'; 
self not yet being crystallized is the cause of the diffeicnce 



DOROTHY TILDEN SPOBRL 


323 


Obviously the* cliild’s concept of icality would be diffeicnt from tliat of 
the adult In this fourth chapter Wolff takes issue with Piaget at several 
points, although to the present reviewer it is not quite dear how lie differs 
from Piaget when the material has been set foith An illustration does not 
make a diffeience, only a pcitincnt discussion of that illustiation can cUiify 
dividing issues if tlicy be present. Reality, Wolff maintains, is difficult for 
the child because he h.is no constancy of position, no conception of past and 
futuie, no established relations, and othci similai factors. In the various 
problems, such as birth, death, dreams, and all it is the child's search for 
Ins self which prompts his wondeiings, and it is this search that is really 
paramount m the child’s attempts to understand reality. 

Pait 3 (we arc saving Part 2 for later discussion as it seems the most 
impoitant of the book) deals accoiding to its title with' Theoty It include? 
only three chapters, one concerned with the principles of children’s art, one 
with the eduentionaL bridge between the world of the child and the world 
of the adult, and tlie last with methods in child psychology, To call so 
nanow a selection of matciials "theory” seems higlily questionable, for 
theory should be more inclusive and give an underlying point of view 
which, as a fiame of lefeicnce, would tie together the various materials of 
the book. This the author has clearly failed to do. Indeed at points in 
the discussion one wondeis how familiar Di. Wolff is with some of the 
piescnt day matenaU on child psychology, this m spite of a bibliography of 
628 Items included at the back of the book. For a present day child psy- 
cliologist to present as "misconceptions about child personality," such things 
as, "the child as a dwarf," "the child as a marionette,” "the child as a 
savage," and the "child as an idol,” is to misconstrue both the professional 
matenal of the present day and even what could possibly be desciibed as the 
average paiental attitude. There aic a numbci of conclusions drawn here 
and there in Pait 3, but the fundamcnUl material from which they aic drawn 
(if there was any) does not seem to be present there or elsewhere in the 
book Part 3 is by fai the weakest section of tlie whole presentation. 

Let us then turn oui attention to the section on Evpcnmenfalioiij Part 2, 
at once the most stimulating and the most infuiiatmg part of the book. One 
must register the piotcst that although it is exticmely interesting material, the 
authoi has published much of it long befoic it was ready to be presented as 
a body of scientific fact It is, indeed, like Part 1 Jn.^terIal which gives 
the impiession of being a running comment on material which one planned 
later to organize into a system of thought that would be logical and conclusive 

Some 12 or so of the expciimeiits which mention the number of children 
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used illustiatc the supeificm! quality of the conclusions which mi^ht be 
diawii A matching expeiimcnt foi showing the dcgiec of pcisonalitv picscnt 
in diawing with three subjects, one experiment with icvcn, tiro ivitli ten, 
three with 15, and one with 20 children In several instances the coiiisc of 
development is m one oi t^vo or three childicn While these niiiiihcrs ,uc 
sufficient for prcliminaiv investigation it is ccitainlv not siilhcieiU fot estab¬ 
lishing new methods or foi diawing scieiitilic conclusions, and in one in¬ 
stance at least the woik is leferied to as “picliminaiy” but tlint which was 
beyond the pielimiiiary does not appeal Certainly none of this is adequate 
for any new idea tliat might prove to have the far icaching consequences 
which his “Rhythmic Quotient" would have were it to be validated 

And once moic in this section one is stuick with the feeling that Di 
Wolff IS perhaps not as familiar as he should be with the vast .unoiiiu of 
bibliQgiaphical work presented, foi some of his woik has been done nioie 
thoroughly by otlicis witii highly similar icsults fie has listed ovci a 
bundled refcienccs at the end of the chaptci in Part 3 on P/incipIei of Chil- 
flien^s /ill, 26 of these undei the headings of “development of pcisonality in 
drawings," and “diagnosis of personality m drawings," j'ct we /nul linn mak¬ 
ing the statement that, "the gcneial opinion of child psycliologists has been 
that the pieschool child’s drawing is dctcimiiicd cithci bv chance oi by imita¬ 
tion, and not by tlie child’s pcisonalitv " Many studies of pieschool ciiildien’s 
art, some of them listed by Di Wolff, have clcaily shown the inffucnce of 
personality on diawing, and ccitainly one can say quite dogmatically that 
no such opinion as has been quoted above is the "general opinion of cliild psy¬ 
chologists’’ Most definitely not in the last decade, and foi many not tiiio 
much eailicr than that. 

Tliiee of the experiments stiuck the picscnt icvicwcr as liaving paiticulai 
potential value. They aie expeiimcnts that one would like to sec icpcated 
on largci populations, and cairied out to then logical conclusions One of 
these IS the ingenious test devised by Di. Wolff, called a “Security 'I'cst.’’ 
Three units are used, the "High-Low Unit,” wheic the child can diavv a 
figuie high or low on a laddei, on a swing, ot jumping fioin a liciglit 
One, “Piotcciioii Alone Unit” where iheic is a pictiiie of a table with a 
child who can jump cithci to his mother standing at one side, oi jump the 
otliei diiection to lun into a gaiden In this unit thcie is anothei witli two 
squares, one containing a schematic figuie, the otbei blank, and the child 
IS told that a child is crying and asked which loom he will lun to, the one 
where mothci is oi the empty one The same method is used again when a 
child is supposed to be dressing and can go to cithei room In the last, “Gay- 



DOROTHY TILDEN SPOERL 


325 


Seiious” Mint tlicic IS a schematic face with concave and convex mouths that 
can be placed in position The child is asked which moutli the face should 
Imve 111 a full face, a profile, and a figuie Iving or sitting m bed 

I'lie various leactions given to the test show that U has gieat potential 
value, and might well he standaidi/cd, especially unit one, foi useful intei- 
prctation of thildicn liut one would want to know how much the insecuie 
child would answci in temis of his real self, oi his desired sell One would 
hke to know how much the lepre'-sed child would an&wci in teims of what 
he wants to do, oi what his mothei would pcimit him to do Yet foi this 
very loason the test has values which no actual situation could picsciit (as 
foi instance giving a leal laddci to the child and asking Inni to climb it) 
because it is possible that it miglit provide a means foi getting mateiial on 
the level of aspnation of the preschool child without tlie necessity for that 
veibahzation which is so diffituU toi him. Wolff himself admits that moie 
mateiial is necessary before one can evaluate the individual case tlnoiigh the 
test, and one wondeis why he picscntcd it in this vciv inconclusive state 
Di Wolff's work on expicssivc bchavioi in picsciiool childien, picviously 
presented iii an aiticle in Chmacte, ami Penoaahty (1942), is piobably 
alicadv f.uinliHi to most child psychologists The icviewcr has found this 
mateiial, with the help that comes from piojcction of the accompanvmg ilhis 
tiations onto a sciccn. extiemcly stimulating to students who aie sometimes 
slow to accept the implications o. even the facts of the consistency of ex- 
prcsMve movement et .my age level Only three ch.ld.en ate constdered, 
but tile consistency of their cvpicssivc movement m veiy vaiicd situations 
IS sinking In these situations, such as way of standing appioaclung a 
balloon, using a ,a. of cold c.eam, finger P"'n™E. 

sessions of their inner st.ucture are very clear Wolff is concerned with 
such questions as the inte. relationslii,, of gi-iphic movements, the 
of fotms and lines, the texture of strokes, the d.iectton of st.okes and o 
similar movements He suggests methods toi grapho-aiut ysis E 

account these various suggested f-ictois For instance, under expt^ of 
gtapltic movements ce.tnin „lus factors ..re strong p.esstue, ' 

conmtmtv, cu.ves, width, sufficiency, shape, while minus ' 

pressure, inesolution, in.enuption, .iiiglos, nariowness, j 

lessuess .Ml of these a.c incisive suggestions winch ^ ’ 

tet hccause of the iimdequacy of the expel imental basis one does not 

.is vet v.thd conclusions can be di.iwn from then „ Wolff's idea 

Probably the most highly original idea in the hoc . D Wdff 

of what he calls the "Rhythmic Quotient" He feels that tl^;, has a 
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to intelligence, and yet again one woiideis what Wolft can have been leading 
that causes him to make the statement, "Intelligence, which largely depends 
on factors of leaming and training, seems to be paialleled by innate poten¬ 
tialities.” What IS the "Rhythmic Quotient”? Ry measuring vaiious details 
of any given picture, such as veitical and horizontal length of different 
parts of the figure, or distances between "significant poitions” of the draw¬ 
ing, or distances fiom the main featuies to the limits of tlie mam paits, one 
can deteimine the proportions. On page 176 he states. 

The rhyllimic quotient would appear in the relationship of propor¬ 
tions to given elements. Thus xve divide the achievement, ic , the num¬ 
ber of propoitions, P, by the given elements jn the drawing, E The 
division P/E in which we omit the decimal point, gives the RQ, 
the rhythmic quotient 

perhaps clarification will conic fioni one of the biicfer analysis of a diawing 
given on page 181. 

The diawing has 1$ elements* Iicad, two eyes, two eyebrows, two cais, 
nose, niuutli, belly, three buttons ou the belly, two legs The following 
proportions appear* 

1 The middle button is the center of the belly 

2. Both legs are of equal length 

3. The distance between the middle and upper button equals 
the distance between the middle and lower button 

4 The extension of the eyebrows equals the extension of the eyes, 

RQ — P/E = 4/15 = 26 6 (medium) 

It IS Dr Wolff’s thesis that if the degree of IQ is similai to that of RQ 
there would be an indication of a unified pattern of peisonality. Any dis- 
cicpancy between the two would have to be explained m teims of the 
dynamics of personality. If a sufficient body of material weie collected in 
regard to the RQ so that it could be applied to material with as much cer¬ 
tainty as the IQ (which is, after all, not asking for vciy inucli certainty!) 
psychology would have a powciful tool foi judging those cases where there 
was a lack of proportion between the individual and many factors in his 
environment It might be a means of making many valuable conclusion*! 
in regard to various factors present when psyciiometnc examination is in 
progress. But it certainly is none of these things in the picsent state of 
the research. 

In the one instance where the developmental consistency of the RQ is 
studied he has used the drawings presented in Eng’s The Psychology of 
Childrens Drawings Studying this developmental sequence of drawings 
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WolJl has found consistent cYpiession of RQ, even in the two strokes made 
the first time the ciuld in question held a pencil, where the short stroke 
was cxnctl/ half tlie length of the long one Also presented are analysis 
of some diawings made by African children, some extremely interesting 
material showing consistency and change of rhythm in pictures secured from 
seven children before and after epileptic seizure, and also some giaphic ex¬ 
pressions of t]ie blind. 

In these thiee experiments, as well as in some of the others that have 
not been cited, there is much which when validated will be of real value in 
the field of cliild psycliology. One cannot help but wish that as creative a 
mind as Dr. Wolff's had gone a little deeper into one or two problems rather 
than spreading itself thinly over many But m spite of the defects of the book 
it IS of real value foi the psychologist who would like to be stimulated by novel 
approaches to some of the older problems, to the research vvoikcr who is inter¬ 
ested m the possibilities of new methods, oi to any psychologically minded 
leader who likes to have his thinking joked on occasion. The reading of Dr. 
Wolff’s book was to the reviewer at least an engrossing and interesting 
expeiicncc, and one to be recommended 

Ametican Internatmial College 
Springfieldj Massachusetts 




HOOKS RECENTLY RECEIVED 

"" 

SM.™so»l.» I»snr0T,0. A„„.,=.l RcpC Wasl,i„B.o„ Government Pr.nnn^ 
W.l.l^ac/irM ’’bo^Yo,, wn„. to Help People Netv York Aee.e.et.on Prase, 
R„,.,., F::n<m.t.s (o, Antertean Edocafon New York World Book, 1,47 
AuM/ArfFoacea Pr.nted Clnss.l.ca..on Teat, Waalrlo^ton Government Prrrr.rnB 
Karz T“F,‘end „„‘’^Var,%ev, and Ncurosea Nw York Art. Q Se.enee Pre.., 

HaavarirLr^L™ Tire Plane of P.veH„lo.p a„ Idea, Uarver..,, Canrlrrrd.e 
IlaivJid Univ. Press, p,„iosonljical Libiary, 1947 Pp 346 

A.'°Ia‘rod?.c,iono ra.drod. ra Expe.rmea.a, P.yclr.l.py Ne,v York 

K, ss. nf n'. "SaSltt’al. o? Phys-lly Handleapped New York C.lrnn- 
BAkmTsT«,0™iGE’ Fr.^urand Imparrmen. ,a Man New York MeGr.w- 

-4Uri »Ne-tr=S 

A.MV AiNoS ^Re'^rdr aS-, -- to,. P-odnre, kVaslrindtan 
AAMV ArF“»c"rTK®e°ct“;.fiS!«a p':;.gra,n Waeh.ngton Governatent Prra.lag 

AkMv°Am'Fo’c»r Vc-log.-' R';--''' “"a,®;"’’'"'*'''' 

AaMy°A.rFokonrP^";S.gSl.e,ea^^^^^^^^^^ P.lo. Trarn.ng VVaslr.agtoa Got- 
A.«y :iriSkc?r"p;"eSW,’Rosea^^^^ on Egtrlpmen. Desrga Wa.lriag.on Q.v- 
AaMT "rSclV" pL^clmbg'Wl R-carch on 

A°“\Vo"rTapi= -w;Yark RoaaM Pre.,;^ 

LUUWIC, n: Docioi Fiend ^cw Yoik 1 q h 511, 1947 Pp 1+1 ^ , 

Sri U E"‘’rS.rG’°n“'T,.e™oXo.ary A,per,ear, Family New York 

Wcor.^^7“Srin.rd’’J.e?n"y ■Ir.a.ag Pllnr-.^’^,^ 74A 

MA.KS, R W ^^o,«r^,,,■;^"Xen"e ^hmago Uinv CUicfigo Press, 1947. Pp 
IlALSTr\D, W C Biain and Intelligence s-m^ b 

206 „ f r.ouD Tliciapy New Yo,k Intenntional 

qiAVSON S R, Tlic Practice of Gioiip inci.Pi 

U'niv P'‘;ss ;947 Fp 271 Tlclatioiis m the Classrooin Wilmington. 

HuMls^n SociclJ^^ Caml.ndge Harvard 

Mavo, b. Some Notes on the Psychology ot l J 

TT.„v Press. 1948 Pp 132 


329 



330 


JOURMAL OP GENETIC PSyCflOLOGY 


PouBNDiKoCR, A T (litl,) James McKcon CaiUll (Collection of Works) Lan- 
Ciistcr, Pa Science Press, 19+7 Pp. 582 & !!&3 
HireJABD. R H Theoiies. of Leurinng Nesv York Applelon-CcnHuy, 1949 Pp 109 
RasHiiVsky, N, Matlicmntical Theoiy of Ilumnn Relations. Bloomington, Ind.. 
Pi-incipia Press, 19+7. Pp Zo2 

KATi!, D Psychological Atlns Nesv Voik* Philoaoplueal Library, 1948, Pji 1+2 
O’NeiM, a M. Ethics for the Atomic Age Jlaston; Mearlor, 1948. Pp. +11 
GOiicn, O T-'hc Ameiican People New Yoik* Noiton, 1948 Pp. 2+6. 

O S.S. Staff Assessment of Mon New Yoik. B-incliait, 19+8 Pp 5+1. 

IlFNORY, C. E Decade of Group Work. New Vork Associ.ation Press, 1948 Pp, 
189 

Mobcap, j J R., & LoVfci r,, G. t> 'I'he Psychology of Abnoimal People. New York 
Loiiginans, Green, 1546 Pp 673. 

Kawan, O. j Lncyclopedln of Vocational Guwlapct. (2 vols ) New York. Philo¬ 
sophical Libiary, 19+8 Pp 722-1+23 

'I'rRMAN, I. M., & Odfn, M 11,0/ /if. The Gifted Oiild Grows Up. Stanfoid 
Stanford Unlv. Press, 19+7 Pp +48 

■VVioirs, F G. The Inner World of Man New Yoilr Holt, 19+8. Pp 311, 

Livitu aRCiER, P M A Psychological Warfare. Wnshington Tnfanriy Joumal, 19+3 
Pp. 259 

Procbudinos op THt NATIONAL CoNFPRFNCB OP SociAi, WoXK. Ncw York, Columbia 
Univ Press, 19+8, Pp. 5l2 

FijANAOah, j C, iff The Avl.ilion Psychology Progiam m the Army Air Forces 
Woahmgton U, S. Government Printing Office, 19+8 pp 316 
HoimE8, S j Life and MoiaU. New Yorif Macmillan, 19+8. Pp. 233 
BRy^KAM, R E. Tlic Image of His Mnker. New MiKvntikee Brnco, 19+8 Pp. 338. 
PEnKSttwoN, L A., & BfrOi I A (£rfi) An Iiurodnction to Ciimcol Psychology. 
New York' Ronald Piess, 19+8. Pp 595 

CkVtERQM, N The Psychology of Bclmvior Disotdeis Hew York Houghton Miffiln, 

1947 Pp 622 

LtMtiMMi+H, A. R Opiate Addieltoii Bloomington, Ind i Princlnlti Ptcss, 19+7. 
Pp 338 

S&I 11 H, O M Workbook and Manual in l-'Bychology New York Holt, 19+7. Pp 213 
DiiUTscii, A, Ed. SiK Hahict of American Men. Now York Prcntlcc-llAll, 19+8. 

Pp 244. ' 

Drav, C W Psychology and Military Prolicloncy. Princeton Princeton Unlv Piesa, 

1948 Pi> 242. 

HtNslB, t E Underttuod.ihle Psychiatry. New Voifc MncmlUan, 1948 Pp 3S9 
BrVSO, P, j, Tieiids in Sodal Work. Nesv York: OolutnUta Univ. Press. 1948. Pp 
387 ‘ 

J0NL9| E The rroblcin of Homlet and the OetUnsis-Complex London Vision Pres». 
19+7, Pp 180 

VaVcHAn, W P Social Psychology New Yoik: Odvsscy Pieaa, 1948 Pp. 9Sfi 
SCHMcipER, I, The Prendlnn Psychology and Velikti’s Social Theoiy. New York. 
King's Crown Press, 1948. Pp 270 

Tub YSARDonK of PsVohoamaiysis New Yoik- InteciKiUonal Univ Piess, 19+S Pp 



Genetic Peychology Monoga^h* 

r tnA B Im InfiB#! » nAtfiwiKiM. A »U« 

lsS‘iS£ASwi«. . 

.. ■»•«" ■|iri!7SaXw--r. p«- , ■ 

‘ - *:r' 

iiw eijitart i- Vumwmit ■ 


hrf«.MHi tawidfriacm *t 'hi ** 


!■ «-:?.««»-’■‘f "* 

■ v»«».*i£ 3 seir ' ■ ' '' ' 


I. Mtrtel 


__ isss^.^ sTi«. «•«»: T' 


hK 


■M.% et .wt**! »«»■«**■ «■ MWWy yj^jy . . ■ 



iSisiS'liUi 


"• - ■ “ tacwni “ 

The waim. s, tftmi ■ ^1 •, '•*.•),, " ,'„ 

U' r:.««»"«,. ■;■■': 




■ C. f* *» 




